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The  Coeleftiall  Harmony  of  the 
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XONTEINING, 

An  abfolute  and  entire  Piece  of 


ASTRONOMIE 


WHEREIN 
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Is  fuccindly  handled  the  7  rigonometricafl  Part 

generally  Propounded ,  and  particularly  Applycd  in  all  Queftions 
tending  to  the  DIURN  AL  L  MOTION^ 


Elpecially  relpeding ,  and  truly  fiiblervient  to  the 

main  Dodtrinc  of  the  Second  Motions  of  the  Luminaries  and  the 
other  Planets :  Together  with  their  Affediions 
as  ECLIPSES,  &c. 
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Grounded  upon  the  moft  KationaU  Hypotbept  yet 

Conftituted ,  and  compared  with  the  beft  Obfcrvations  that  ard 
Extant,  efpedally  thofe  oFTy  cho  Brahe,  and  other 
more  Modern  O B S E RV AT O RS. 
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Fitted  to  the  Meridian  of  the  moft  Famous  and  Ancient  Metropolis 
London,  and  principally  intended  for  our  Englifti  Nation,  and 
commended  as  ufcfull  to  all  Schclers^  <iA[firommers,  tsAflrologers^ 

Divines,  Dhyptians,  Hifioriographers^  Dolititians. 
mdEcets,&c. 


By  Vincent  W^i  NG.  Philomathemat. 
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refpicio  Coelos  tuos,  opus  digitoram  tuoruWy  Lunam  Stellas  ^hos  fiatmfli :  quid 
efimortalis,  qubdmemor  Jisejpts  ?  aut pUus  hominis^  quod  vifites  eum  ?  Pfal  8.4,5. 
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HONOURABLE 


? 


O  R  D 


OE 


VISCOV NT 


RIGtit  HONOURABLE: 

Dare  not  (as  thofe  uri-naturall 


who  as  foon  as  they  are' cdttie  in¬ 
to  this  their  paffage  into 

I  TTr  in  ■  ^ 

another  Vvond  by  an  unwarrant¬ 
ed  Baftifm )  commit  theie  Pro- 
duBions  of  my  Pm  to  the  wide 
Ocean  of  fluduating  Opinions,  without  theaffurance 
of  fome  faithfull  Pilot,  and  theprotedioriof  fome 
Honourable  Perfonage  as  your  Self;  without  the  which 
it  might  happily  appear  mifjhapen  and  monflrous  to  the 
eye  of  the  World  ,  pind  umeafily  elcape  Submerfon:  if 
moft  mens  judgements  ad  the  part  of  blinde  Fortune, 
which  (as  Salufl  tehus^  Res  cunBas  ex  lubidine  magis 
quam  ex  vero  celebrat,  obfiurdtq;  elpecially  if  that  be 
true^which  the  learned  Vernlam  faxth;Tempus jimile  ejl 
Fluvio,  qui  levia  atq;  inflata  devolvit,folida  autem  & 

As  pondus 


The  Epiftle  Dedicatorj, 

pndtfshahenua  I  muft  necelfarily  embrace 

Kirgi/r  counfclb 

Principo  fedes  apbus  fiatioq;  ptenda 

Quo  neq;  fit  *vent}s  aditus-—--^  .. 

Since  that  as  the  T  eare  confiding  of  more  foul  then 
fair  days,  fo  the  ^Fbr/^/in  truth  accounts  more  bitter 
blafls  and  virulent  ceniurcs  oiDetraBion  then  candid y 
fereney3indmpejudicedjudgements;  I  muft repair  to 
your  Honour,  Lumen,  coUumenq;  meum ,  as  to  Seths 
Pillars,  which  in  dclpight  of  whole  Torrents  of  Op- 
pofers  and  CatarraBs  of  Zoilus  his  furious  OflF-fpring, 
m\imediainterp£lia,{hcure  the[emY  poor  Labours 
and  perpetuate  them,  as  indeleble  as  the  Stars, or  your 
Lordjhip  Honour,  and  may  fing  with  Homer,  1 2  Odyf. 


»/ 


eTT&tyg  yotp  Vpo5  aiwnp.ci)^‘ 


^Avliic  eTretr*^  fi  Iwclvcclto  tj  tfil  yet\ico4, 

E’WAgro  ymply]  y 

Vrgehat  enim  %)entits  innoxitts,  ftatim  deincep  venttts 
quievit,  atq;  tranqmllitas  erat  cum  venti filentio.  What 
other  enf orcmients  emboldned  me  to  prefent  thefe 
my  pains,  the  Poet  fiiall  anfwer  ftHmae; 

— - Natak  folnm 

Hucit'y&’immemores  non  finite jfefui. 

It  may  not  detrad  from  Y our  Honour  to  Chrifien 
a  poore  Neighbours  Childe,  which  may  nOt  unlikely 
be  the  Father  o^  much  advantage  to  the  Publique  The 
Pemy  is  ftarapt  with  the  fCiwgjI/wpr^^,  as  well  as  the 
faireft  Jacobus,  If  You  will  be  pleaied  to  own  the 
Dedication,  Youwill  doubtleffe,  by  the  Honourable 
P atronage,  emrice  the  currencieohhe  matter,  that  it  is 
gettuine andin^adidterate ,  and  intheeftimadonofthe 
moft  Ipeswing  Men^  to  be  aerei  mettu  Coelefiia  dona. 

Your  Lordfliipsmoft  humble  and 
faithfull  Servant, 

Vincent 


T  O  T  H  E  J  V  D  I  C  I  O  V  S 

READER: 

’A  A  H  ®  E  N  E  I  N. 

Od  Almighty, whom  the  aiKicntPhilofopher  Trif- 
migijl,did  wittily  dcCcnhctohc[^ifitelltgtlilii  Sphd- 
ra,cujus centrum uhique,circHmferentunullibf]  as  he 
is  the  firft  beginning,  fo  is  he  the  ultimate  end  of  all 
created  beings  j  aihongftwhich,  by  an  harmonious 
fubordination  of  cnds,iome  are  dilpofed  more  im¬ 
mediately,  others  more  remotely,  to  the  Glory  of 
his  eternall  Eflcnce,  above  all  the  rationall  being, 
man  may  challeng  the  fupcriority, though  much  im¬ 
paired  in  his  faculties  by  the  primitive  lapf,  that  he  can  naturally  ke  this 
Lream,infinitcbeingintheGla{reof  the  Creatures,  which  dorcfled  to 

Hfmthat  Infinitely  Divine  Wifdom,  which  he  cannot  perceive  dited^^^^  but 
issMofes)  his  back  parts  ondy ,&  ex  foftertort.  A  piincipall  View  hereof,  the 
Stars,  thofe  heavenly  Bodies,  wUl  eafily  exhibit,  that  by  difcourfe,  contem¬ 
plation,  and  evident  demonftration  of  their  indefinite  magnitude  and  raulti- 
iude,  tranfeendent  beauty  andluftre,and  their  admirable  order,  can  forcibly 
reafon  us  to  conclude:  «  ©«.  amoft  Immenfe,  Infinite,  Beautifull 

and  Wife  God.  For  as  he  argues  well  of  a  curious  Arcktac  ,  from  his  admK 
r'^ihle  artifice-  ofa  wKe  Pater- famili/u  from  the  fweet  decorum  ofhis  family, 
o“~«nrLSm.hcgL.«^^^  poMons,  tody  buildings, 

&c.  foby  a  more  juft  analogic  cater  is  Paribus,  upon  the  meditation  of  an  ini- 
menfeextended  Space,and  heteina  more ftatcly  Fabrick  the  World,  con- 
fifting  of  innumerSilc  Variety,  conftant  and  ftupendious  Order ,  of  vaft  con- 
fpicious  Bodies,  I  fay,  fuch  an  Oeconomy  deeply  confidcred,  cannot  but 
fuffixa  federal  demenftrandum,  to  the  Cimmpotency  and  tianfccn  ent 
Glory  olThe  Creatour.Hence  it  i vhat  P W.  the  Jew,  in  h.s  ^  W 
cpificto  faith,  that  man  was  placed  here  by  his  Maker,  as  upon  a  Theatre,!© 
lo<A  upon  thofe  uniforme  and  various  Spedacles  hence  Plate  faith, we  hav  e 
our  Eyes  and  Ovids:  os  kominifublimededitccelumquetueri.  Thatthrougi 

thofe  Cafements,  the  Coeleftiall  Species  b^  ttoeforetf 

ftandine  toraife  high  meditationsofourGod.  Truly, woi thy, theieforeot 
yoiircn^crtainmentlthisSciencc,  viz.  Ajlrommy,  which  leads  you  by^dae 

Aa  3  ^ 


To  the  Reader. 

hand,  as  it  were,  to  fo  an  ineftimable  trea{ure,and  (as  the  learned  Dee  once 
faid)lifteth  the  heart  above  the  Heavens  by  invilible  Lines,  . and  immortall 
Bcams^metteth  with  the  reflexions  of  light  incomprchenfible,  and  fo  pro- 
cureth  joy  and  perfeftion  unfpeakable.  F (slices  ammo;  quibti^  hdc  cognofe'ere 
frimum,  fings  the  Poet.  But  left  I  fliould  foar  too  high  in  this  too  curious 
fearch,  I  will  levell  my  pen  in  the  brief  inquiry  of  the  fpcoiall  ufes  and  appa¬ 
rent  influences  this  arc  chalengeth  in  humane  affairs.  How  many  Chimairds 
and  falfe  conclufions  may  it  happily  difeover  in  Naturall  Philofophy,  that 
part  de  Coelo,  wherein  they  maintaina  matter  fpecifically  divers  from  that  of 
the  inferiours,  that  form  and  ftrangeaffedi6ns,that  they  areimper- 

viousor  rolid,andconfift  of  almoft  innumerable  Orbs.  Thefe  and  many 
ocher  enormious  Tenents  of  the  Pcripatetick,  the  pure  Aftronomer  laughs 
at  as  ineer  figments  of  Mans  brain,  or  Emia  TAtimis^  as  they  call  them.  Do 
you  feek  for  any  competent  knowlcdginChronology  if  repair  hither,  where 
you  muft  have  the  frindpia  conflituti^va  of  the  Art, the  Chara(fters,^«^  tern- 
ports  conflituunt fines  audaci^  computatorumy  Seal.  What  immediate  affiftance 
doth  it  afford  to  Geography^  without  which  the  Difference  of  Longi¬ 
tude  could  never  be  found  out.  I  could  go  further,  and  humbly  tell  the  reli¬ 
gious,  learned,  and  painfull  Divine,  hecannot  clcerly  underftand  fonre texts 
of  Scripture,  as  the  firft  Chapter  of  Genefts^  and  manyother  places  without 
fome  helps  from  us.  Let  the  pretenders  to  the  fpirit  of  Revelation,  and  con¬ 
temners  of  humane  Learning,  which  (as  the  glory  of  Oxford  Univerfity 
Mr.  obierves)  are  all  Commentsand  Notes  upon  the  holy  Book, 

let  them  tel!  me  what  Ahaz,  his  Diall  was,  and  the  meaning  of  the  retro- 
ceflion  of  the  fhadow,  2  Kings  y  Chap, 20.  if  onely  the  fliadow,  I  fay,  that  it 
5s  nomiracle,in  feme  kind  of  Dials,  as  C/4‘x/w  and  Nonius  do  obferve,  let 
them  tell  meagain,whatismeant  bythat,  that  darkneffc  Ihould  be  upon 
the  face  of  the  Earth ,  and  no  Aftronomer  of  all  that  Hemifphcre,  ex¬ 
cept  at  Hicrulalem  perceive  it  if  If  I  would  be  extravagant,  I  could  puzzle 
their  infufed  gifts  with  that  Ti  Chap,  oi Revel,  ult.  and  make  them  betray 
their  own  ignorance, but  Tic  pretermit  thofe  iron-fbuls,and  faluce  the  Phy- 
fician,  who,I  dare  boldly  fay,  wants  his  right  hand,  if  he  be  ignorant  herein: 
May  I  give  the  Politicain  fome  helps  from  this,  let  them  take  the  Type  or 
Draught  of  an  admirably  compofed  Government,  the  Sun  and  his  atten¬ 
dants,  the  Sun  like  a  King  in  his  throne  adminiftring  Light  and  Heat,  they, 
again,  in  their  fevcrall  capacities,  by  a  grateful  reflexion,  reciprocally  return¬ 
ing  the  fame  benefits  to  him  ,  and  mutually  tp one  another.  Of  what  con- 
fequence  it  is  in  Navigation  and  Husbandry,!  need  not  expre{re,becaufe  it  is 
fo  commonly  known :  Seneca  makes  itcatholickly  ufefull.  ^am  juvat  inter 
Sydera  ipfa({kkh  he)  vagantem  divitum  pavimenta  ridere  ^  tot  am  cum  auro 
fuo  terram.  And  a  little  after  Hoc  enim  punHum  quoi  inter  tot  gentes  ferro 
^  igni  dividitur^  0  quam  ridicult  funt  mortalium  termini !  pun^um  fane  enim 
illud in  quo  navigamm^  in  quo  bellamuSy  in  quo  regna  difponimus :  Lift  up  thy 
Eyes  therefore  unto  thofe  higher  Manfions  ,  and  more  glorious  Objeds 
of  thy  aifions. 

Now,  that,  happily  I  have  gain’d  my  good  Readers  affeiiion  to  this  Art, 
I  fliallncxt  endevourto  tcd\xctin hreviffimam quafitabellam^  the  hiftory’  of 
this  famous  Art,  whereby  I  may  further  illuftrate  the  worth  of  it,  by  obfer- 
xhng  to  him,how  it  hath  been  ftudied  and  pradlifed  by  the  moft  chill  Nati¬ 
ons  of  the  World,  the  greateft  Princes,  and  moft  famous  Sthollcrs,  and 

how 


To  the  Reader. 

liow  by  an  interrupted  tradl  it  hath  been  deduced  to  us  with  a  continued 
addition  of  new  experiments :  for  ad  inquifitionem  tantorum  una  atas  non 
fuf{icit,ut  ma  Cxlo  'vacarct.  Sen.  Lib.  3 .  Nat.  That  it  had  its  originall 

with  Jdam,  1  verily  believe,  and  fo  imparted  to  (whom  ^ofefhm  men¬ 

tions  to  have  erected,  (upon  a  Prophefic  from  ^</4w,that  the  World  ihould 
be  firft  drowned,  then  burned)  two  Pillars  for  the  eternizing  of  it,  thence 
by  a  lineall  fucceffion  of  the  ante-diluvian  Fathers,  it  was  communicated  to 
Noah,  who  doubtlefle  had  a  great  meafure  of  kno wledg  in  the  performance 
of  that  wondcrfull  Machina  the  Ark,  which  was  neer  lOO  years  in  building, 
from  him  it  delccndcd  to  the  Patriarch  Abraham,  who  inftrudted  (although, 
2:««<««dcclatcth  the  iFthiopians  to  have  delivered  it  to)  the  ^Egyptians  in 
this  and  all  other  Mathematical!  Sciences,  whoafterwards.became  very  emi¬ 
nent  therein-,  fo  that  Mofes  is  faid  to  be  trained  up  in  that  kind  of  Learning. 

From  the  Babylonians  and  Egyptians  (in  procefle  of  time)  it  paffed  to  the 
Greeks,  as  Hero^(«f»^tcftifies,  and  with  him  Theon  Alexandrinuo  in  Aratum, 

3  irtd  ttAiuif  fki  ’Aiyvir%r  fame  doth  Seneca  averre 

in  his  Nat.  Lib.  "j.cap.  3.  Some  fay,  that  Thales  Milefm  bit)nght  it 

firft  from  thence  to  Greece,  but  I  aflure  my  felf,  that  it  was  there  before  his 
time  witnefle  Homer.,  who  defcribes  Achilles  to  be  a  Mathematician,  clfe 
laboured  in  vain,  who  made  a  Buckler  for  him,  with  the  engravery 
of  the  Mundane  Syfteme.  Iliad.lib.i8.ncci  theend. 

*HF  yctlAV  ,  Sr  d'i  OUfApip  if  ^l&KetCCAf 

H**lAe3ir  T  AKetfActfTCt )  U/t  7i 

^if  3  *irdf7A  f fit  T*  hpAfif  i^i^AVajAt  ^  ScCo 

The  Earth  and  Sea  he  firfl  did  flace^ 

And  next  to  that  the  Heavens  maze  5 
Herein  he  fixt  th*  unwearied  Sun ) 

And  after  him  the  full  of  th^  Moon  : 

Laftly.,  the  Stars  he  did  infert^ 

Wherewith  the  Heavens  were  begirt. 

After  theft  wc  have  recorded  Meton  the  Athenian ,  and  EuHemontohvJc 
obferved  the  Mftive  Solftice:  next  Ariftotle  gallant  man(who5me  thinks, 

may  chaWeng  followers  of  his  pradift  in  this  as  well  as  his  precepts  inthe 
reft)  who  teftifiesof  himftlf-X/^.  2,cap,  ii.deCcelOy  that  he  faw  MarsE- 
clipfcdby  the  Moon.  Not  long  after,  Timochares  and  Ariflarchus  Samirn 
about  200  yeares  before  our  Saviour  Jefus  Chrift,  were  famous  •,  for  the  one 
obferved  the  applications  of  the  Moon  to  the  Fixed  Stars ,  this  other  the 
Summer  Solftice,  and  pnblifht  a  Book  entituled  De  Solis,  Luna^  Terra 
w4e«^/«^/^/^^,whi^hhathperi(hedby  .thei  of  times :  hitherto  Aftro- 
nomie  was  but  in  its  infancy  yxniAlBionypus  Eratofthenes  and  Archimedes 
200  yeares  before  our  Redemption ,  afforded  their  affiftance,  who  were 
very  induftriousintheobfervationof  the  Tropicks.  1 60  yeares  Cm- 
flour iihed  Hipparchus^  Rhodius^  who  was  a  great  Pillar  of  this  Science, 
in  that  he  attempted  more  laborious  and  Atlantick  acchievements  then  any 
that  did  preceed  ,  hence  that  of  Flink  Hipparchus  con filiorum  nature  par- 
ticeps  and  Ptolomie  his  xeti  ^#^\fifcA»0«  After  his  time  Hiftory 

is  filent  of  any  notable  herein,  unlcffe  it  were  the  Eaftern  Magi,  who  came 


"To  the  Reader, 

tb  worfliip  by  the  help  of  that  miraculous  Cymfure, i]i\c  tnoft  glorious  Light 
that  ever  appeared  to  poorc  mortals :  untill  about  the  90  year  fofi  C  hr t ft  urn  ^ 
when  Agriyta  and  Mendaw  a  Roman,  who  were  contemporary,  and  arc 
fliarcrs  in  Honour,  the  firft,  for  obfervation  of  that  6  of  the  Moon  with  tl?e 
rUiades  the  other  for  many  Aftronomicall  experiments  canonized  '\n  Pte- 
Icmk.  Prcfcntly  after  arofe  theon  Alexandrinu^^Viho  obferved  the  Motions 
of  thePlancts,  andis  alledged  by  Claudius  Ptolomeus  the  ^Egyptian,  and 
Mafterof  Aftronomy  among  the  Greeks ,  who  prefently  fuccecdcd,  and  by 
his  wondcrfull  pains  under  Hadriany  and  M.  Aurelius  Antenius,  Emperours, 
Ah  anno  Chrifttiz’iyad  annum  141, together  certainly  with  immenfc  char¬ 
ges  colledcd  and  compared  Obfervations,  whereby  he  made  Tables  of  the 
Motion  ofall  the  Planets,  &c.  we  may  give  him  this  Charaacr.  Vtrequidem 
tarn  flubendi  ingenii,  ut  A Hronomerum  Cory fheus  quotquot  hue  ufque  fuerum 
meriio  afpellaretur.  By  this  time  Aftronomy,  had  got  fo  much  perfcaion 
andmat  urity,  that  one  would  have  thought  nothing  more  could  be  added 
to  it-,  una  d  ixtydiJM  eiwrd^it  ;fothat  it  kept  this  ftay,  untill  more-time  and 
obfervation  had  difeovered  the  truth  andworth  of  this  Science  more  amply 
to  all  Nations ,  efpecially  after  that,  famousnurferyof  Urania 

was  taken  by  the  Mahumetan  fadion,  which  caufed  Learning  together 
with  its  Prof  eflburs,  to  fpread  abroad  as  far  as  Arabia  md  Syna^  wherein 
Albategnius  was  founded  about  chrifti  880,  whofe  Obfervations  a- 
'  bout  the  Luminaries  obliquity  of  the  Zodiack,and  of  the  Fixed  Stars  are  of 
very  great  moment,  and  are  at  this  prefent  fure  proof  of  his  admirable  skill. 
From  yr/r/V4  it  was  tranlported  to  Sfain,  where  one  Arzahell  a  Spaniard, 
about  anno  Chrifti  1080,  was  much  eftcemed,  bccaufehefet  forth  publickly 
the  obliquity  of  the  Zodiaque  obferved  by  himfclf.  About  the  fame  time, 
the  Perfians  by  their  great  endeavours  made  Aftronomicall  Tables,  and 
the  Emperour  fixed  the  beginning  of  the  year  at  the  Vernall  Equinox, 
which  is  yet  ftridlly  obferved.  By  this  time,  the  Ptolemaick  Tables  did 
wonderfully,  tetoquldem  Cede  errare-,  from  the  truth  of  certain  Obferva¬ 
tions,  fbthat  for  thefupportand  advancement  of  her  felf,  Urania  ftirr’d  up 
Alphonfus  {ghom  iiyz  C hrifii)  Sfain,vA\o  invited  an  aftembly  of 

the  moft  famous  Aftronomers,  that  then  were,  confiftingof  Jews,  Arabians 
and  Spaniards,  and  by  their  aid,  and  the  expence  of  above  400000  Ducats, 
compofed  new  Tables, called  AlfhonfinayVsYnchvmy  juftly  appro¬ 

priate  to  their  Authour  that  of  Horace, 

Exegi  monumentum  are  ferennis, 

Eegalique  fituPyramidum  dtius. 

I’ve  built  him  fuch  a  monument  of  fame. 

No  bralTe,  nor  Pyramids,  can  yield  the  fame. 

Thefe  Tables  divers  k^tonometSyBlanchinus  Anno  xa^'^ZyGauriem  1524, 
Hamelius  1545,  Prngnerus  1553,  augmented  and  put  forth  anew.  Again,  in 
the  fame  year  1553,  Purhachius^vx.  forth  Tables  of  Eclipfes,  grounded  upon 
his  own  obfervations,after  whom  his  Scholer ,  comparing, 

the  Ptolemaick  and  Alphonfine  Tables  together,  and  correding  them  by 
his  own  Obfervations, put  forth  an  £/'^e«»m'^«,bcginning  i476,until  1505, 
\s\iokemwftic  ^oh.Stofla  followed,  and  from  tke  year  1507,  to  1556, 
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and  continued,  writing  from  1556  to  1606,  yet  not- 

wichftandingall  thefcable  men,  and  their  great  induftry,thcfe  Tables  were 
hat'vmtts atatis^and  o(  a  Ihort  continuance,  being  grounded  upon  a  falfc 
mpethefis,  miftaking  their  Center,  for  exfalfis  premjfts  phrumqHe  fequitur 
fjfum  fo  that  untill  CflpfmVw  his  time,  about  1500;  Aftronomy  attained 
to  no  great  vinlity,who  poizing  his  one  30  yearsObfervatiomwith  others, at 
laft  found  out, and  difcovered  the  true  &  genuine  Syftemcof  the  World,and 
compofednew  Tables,which  Rheticus  his  Scholler  reformed.  By  thefciJ«»- 

made  thePrutenick,and  Maginm  publiiht  his,according  tpthefe  Tables 
tht  biXat  Magitsusznd  ScaUcom^oiidEfhemerides^ab  i'i%i  ad  16^0.  5f4- 
diusdtoaht^^/^adiSoe.  Origanus  ah  159^  ad  1654.  Atthistime  the  Fa¬ 
vourites  of  Urania  began  to  multiply,  efpecially,  when  ihe  had  procured  lo 
honorable  a  fervant  as  the  noble  Tycho  Brahe, v/ho  by  his  wonderful  diligence 
and  utmoft  cxaanciTe  in  the  «’ of  the  Stars,  found  that  in  the  year  1563, 
thattheorcatConjundionofSawwand  Jupiter  in  Cancer,  was  not  con¬ 
formable  to  the  Alphonfine,  nor  indeed  the  Copernican  accompts,  and  by 
the  apparition  of  that  new  Star  in  Caffiopeies  Chair  A.  C,  xyji,  redified  the 
places  of  the  Stars,  which  by  the  Copernican  Tables  did  deviate  a  whole  de¬ 
gree  and  more-,  he  fpent  above  200  Attick  Talents  in  the  building  of  his 

and  framing  of  exquilite  and  large  Inftruments  for  the 
Reftauration  of  Aftronomy ,  as  you  may  fee  in  his  Afironomia  Mechanica,  and 
althOTgh  he  hath  incomparably  exccll’d  all  that  ever  was,  or  will  be  expe- 
ded  in  his  admirable  obfervations,  yet  it  muft  be  confefled  he  framed  from 
thence  but  a  poor  Hji/xrrAe/r,  being  a  mixture  of  the  Ptolemaick  with  the 
Copernican,  as  Bulltaldus  doth  fully  demonftrate  in  his  Sjfiema  Rhylolaicum, 
and  learnedly  confute  the  fame,  fo  that  ffill  ultima  martus  wanting  to 
perfed  thorowly  this  goodly  Science;  what  he  faid  ofthe  Roman  Nation, 
non  erat  unius  Rom&nam  condere  geHtem,'Nt  may  fafely  attribute  to  this  Art, 
that  not  one  nor  100  ages  and  mencould  wholly  edmpleat  it,  for  Tycho  dv^ 
jinno  C  1601. 14  November,  having  left  this  namcjthat  he  was  the  Phoenix 
of  Aftronomy-  and  two  of  his  Coadjutors  Longomontanm,  and  the  worthy 
Kepler  the  latter  whereof,  I  think  was  the  moftfubtile  Mathematician  that 
ever  was  hisbookswhichhehath  wrote  of  divers  fubjeds  will  eafily  tefti- 
fie  the  fame:  he  it  was  that  invented  the  Motions  of  the  Planets  to  be  perfor- 
med  in  an  which  the  painfull  and  learned  BuUialdus  hath  curioufly 

demonftrated.  But  here  Pedemfgo,  I  mean  my  Pen,  left  of  a  Preface  I 
fhouldmakcaTreatifc,andgive  my  Reader  fome  inftrudions  concerning 

,  the  prefent  Work,  and  the  occafton  thereof. 

Having  for  my  own  delight  and  reaeation  fpent  fundry  y  eaies  in  the  ftu- 
dvof  c'-c  Mathematiques,  and  particularly  in  the  contemplation  of  this 
TOoft  famous  Science  of  Aftronomy ,  and  having  not  yet  publifhed  any  of 
mv  labours,  (though  I  muft  confeft-e  I  have  been  often  urged  by  Tome  of 
mv  intimate  friends  and  acquaintance,  who  defire  the  reftaUration  of  thefe 
Sciences)  I  have  now  adventured,  in  my  tender  ycares,  (left  I  fhould  burrre 
like  tiie  fubterraneanoli-lcan  Lamps ,  and  give  no  light  abroad-,)tocommu- 
niate  the  following  Trad  to  theview  of  the  World,  and  efpecially  to  them 
whobeft  know  and  difeernip  the  excellency,  true  yiiorth,  and  inacdible  proht 
of  this  Arc  Had  the  Learned  of  this  Nation  j)ubli(hcd  any  thmgor  this 
nature  in  the’  Englilh  tongue  I  had  been  filent,  but-totheday  of  f 
hereof,  they  have  not,  and  its  my  hap  indeed  toappear  firft  upon  the  Englifh 
*  ^  Theatre, 
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Theatre,  hoping  that  others,  (who  are  more  able  then  my  fclfe)  will  fecond 
thclc  my  weak  endeavours,  that  fo  this  moft  noble  Art,  may  become  more 
known  and  famous  in  our  Englifh  Nation. 

But  the  path  being  flippery  where  none  ha'^  trod  before  me,  thou  may ’ft 
perhaps  meet  with  fome  prxcipice ,  but  I  h||e  thoroughout  (as  much  as  in 
melieth)laboured  to  dirplacc,and  removc^;|fthc  way  allfuch  difficulties, 
and  hindrances,  as  might  any  way  interj^^tliemfelves,  to  hinder  thee  from 
enjoying  a  full  and  perfect  knowledge,  .^/fruition  of  theft  my  painfull 
labours.  » 

Neverthclcflc,Iam  not  ignorant,  how  that  ncvfe't^fcman  living  in  hiS 
■writing  could  pleafe  the  fancy  of  all  men,  neither  doc  to  bethcfefc;’ 

to  pleafe  the  envious  I  cannot,  for  they  are  refolute  •;  t^cl^tCnt  the  fcornfull;,  ' 
I  will  not  attempt  it ;  to  flatter  the  haughty,  were.mS(i:tdlIy ;  todiflw.idc 
thecaptious,wereneedlcire;  and  to  perlwade  the  Courtcdus,isunnecellary. 
Let  every  one  doe  as  his  genius  doth  beftdifpoft  him fjtake  whcfC'^e;  plca- 
feth,rcade  what  he  liketh,  and  leave  what  he  liketli  notl  For m^jbwn  part,  I 
have  with  much  diligence  andinduftry  waded  thoroughmanyifliiiigmaticall 
difficulties,  and  have  removed  and  drawn  back  the  Curtaine  of'darknellc 
from  off  our  Englifli  Horizon,  having  un- vailed  the  beauty  and  marvcilou?  : 
compofureof  the  Fabrique  and  Machination  of  tire  Vifible  World,  and  as 
it  were  difplay’d,  and  fet  forth  the  fplendour  and  admired  Harmony  of  the 
parts  thereof.  '''' 

And,  although,  it  may  ftem  ftrange  (at  firft  yiew)amongft  them  that  arc 
not  much  verfed  in  Aftronomy,  thataccordir^  tb  ourHypothefis ,  the  Sun 
(who  is  the  Fountain  of  LightjihouldreftintKc  Gcntcrof  the  World,  ha- 
•vingonelya  motionabouthisown  Center,  and  that  the  Earth  (which  of 
the  moft  was  there  imagined  to  be  feitaate  at  quiet)  ffiould  be  no  other  then 
ameer  Star,  and  have  a  Circular  Motion  in  the  middle  of  thoft  Orbs  we  call 
Coeleftiall,  yet  I  doubt  not  (though  with  fome  it  may  peradventure  feema 
Paradox)bucthat the judiciouswillgrantitfornolelTe  then  a  reall  verity. 
It’s  no  new  opinion,but  a  hidden  truth,  movtri,  Solem  ^  Calum  flare. 

-Many  may  think  it  a  meet  fiction  we  go  about  to  eftablifti,but  iffuch  there 
be,  let  them  patiently  read,  and  I  then,  queftibn  not,  but  when  they  once 
come  to  fee,  how  the  apparent  Motions  ofall  the  Planets  in  their  Orbs  de¬ 
pends  folcly  upon  theannuallMotion  ofthe  Earth, and  withallconfider their 
various  and  different  pofitions  in  refpcCl  of  the  Earth,  and  their  vicinity 
thcretoatonctimc,andvaft  remotion  at  another  (as  they  may  perceive  by 
my  reall  Demonftrations)  I  then  queftion  not,but  they  will  be  of  ray  fide- 

and  will  then  underftand  their  former  errour,  and  may  difeern  the  fallacy  of 

the  Ptqlemaick  Syfteme,_and  the  abfurd  fuppofitions  of  his  followers,  who 
not  content  with  thoft  fimpleMotionsNature  hathaflign’d  them,but  fondlv 
-have  devifed  a  multiplicity  offuch  Orbs  and  Circles  as  arc  not  in  Nature 
thatbyhelpof  them  they  might  falve  the  But  Ariflarchus  Sa- 

/»/■«#  (though  the  firft  Mathematician  we  read  of  in  Gracia)  no  (ooner  bc- 
Jiolding  the  Heavens  and  the  Earth,  but  he  conceived  the  true  type  thereof 
anddrewthereallimageoftheVifible  World,  with  whom,  Pythagorac and 
many  other  in  thoft  priftinc  times  agreed,  and,  not  wichftanding,  this  truth 
wasmuchecliplcdbyv^>'/}?«ft  and  his  favourites,  yet  the  vail  is  now  quite 
removed,and  the  truth  clcerly  appears  in  its  own  colours,in  defpight  otFro- 
mndwt  Ucrinwy  Alexander  Sep,  or.  any,  or  all  the  greateft  opponents 
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this  day  livine.  That  this  Copcrnican  Syftemc  is  proved  by  apodifticall 
Mediums,  I  Inn  certain,  fee  Bullialdus,  his  Syflemt  Phjloknitm  ^  &  Ga¬ 
lilei  Syftema  Cofmicum.  I  know  nothing  of  worth  oppoletl;  it  •,  No laith 
iny  adwrfary,  what  think  you  ofthe  Scripture  ^  why,  I  anfvvcr,  that  what- 
lotvcr  is  there  fpoken  ofthe  Earths  Reft,  or  the  Suns  Motion.  Ffal.ps.  vfal. 
10} .  Eclejia).  i .  Pfal.  iS.lfa.  sS.  Eckf.  4S,  &c.\s  to  be  underftood :  Se- 
tun'dnm  noflram  apfreknfionem,  ^  commamm  loquendi  medimyho/i  feem- 
mn  nmmnatur am,  ssthc  Philofophers  fay-,  according  to  our  apptchenfton 
and  vulgar  manner  offpeaking.and  notaccording  tothe  naturcof  the  things-, 
'as  that  of  Genefis  i.  Let  ' there  be  two  great  Lights  ,  the  Sun  md  Moon  5 
doubtiefic,  the  Moon  hath  no  innate  Light,  neither  any  competent  propor¬ 
tion  to  the  other  Stars, fo  likewife  underftand  ofthe  ends  and  foimdarions  of 
tile  Earthy  the  rcafon  why  the  Scripture  doth  fo  fpeak  :  Ego  Dominm  Detis 
docensutilia,  Ifa.  4S:  theglolfe  hath  it, non fuhtiltaito  Paul  to  the  Corinth. 

PI  on  enimjtrdicavtmefeireaiiqmd  inter  VOS,  tiifi  ChriHum  &  hum 

erucif.xum,  fo  much  as  will  lave  our  bodies  and  fouls  into  ctcrnall  life,  not 
Philofophy  and  ncedlelfe  queftions,  which  do  onely  tickle  the  ear,  as  utrum 
e&dem  fit  naturaCceli  ^Elementorum  ?  e^c.  anothelike  difputable queftions, 
in  which  if  wc  willbe  latisfied,we  rauft  ftudy  Philofophy,  and  not  make 

the  holy  Scripture.ihe  reconciler  of  thofe  doubts,  which  are  infinite.  But  if 
any  beforefraaory,hccannotairenttothc  Phyficall  truth,  let  him  con- 
ftrue  it  as  a  roeer  Hypothejis,  and  I  will  return  to  my  task  in  hand,  the  Book 
enfuing,which  is  divided  into  four  parts.  The  firft,  contcins  the  Dodfrinc 
of  Trignonometry, after  the  moft  eafie  way  by  Logarithms ;  The  fecond, 
ihews  their  farther  ufe  in  Aftronomy,  wherein  is  laid  down  nrany  Ptopo- 
fitions  bf^xtrabrdinary  ufe,  few  of  thembeing  yet  treated  of  in  the  Englifti 
tongue.- third, conteins  [a  New,  acurate,  facile  and  bricl  Theory  of 
the  Planetsj  newly  devifed  by  the  Authour,  wherein  is  plainlyand  luccinCt- 
ly  deliveted  the  Fuiidamentall  grounds  of  this  Dodtrinc  of  Aftronomy  ,and 
how  to  calciiiate  the  Motions  of  all  the  Planets  T ngonomerricallv,  wiicrein 
I  much  dilcent  from  all  other  Authouis  that  have  ticutcd  nCiCOi  -in  otnci 


then  any hatnaoncp.ciorc iKiviiig 

and  E)ivifiQp5tfiadeufe  of  the  Table  of  artinciall  Sinesatsu  I  angents,whcic- 
by  the  Operation  may  be  performed  ry it h  far  more  cafe  and  expediuon; 
whereunto  isannexed  divers  Propofitiofis  Aftronomicail,to  findc  the  iMag- 
nitude  Proportion, Diameters, Diftanees,lntervals  of  the  Planets  and  Stars, 
and  their  Proportions  one  toanother,toutually  by  theDoaiincof  1  nangles, 

and  have  alfo  fhewed  in  the  fecond  how  to  finde  rlk  Parallax  of  the  Sun, 

Moon  and  other  Planets  with  marvcilous  fpCcd  and  d  exteiky . 
IntheVourthBook,!  havcfliew’d  more  artificially, how  to  calculate  the  true 
Motions  ofthe  Earth,  Planets  and  fixed  Stars,  for  any  time  pafttir  to  come, 

by  new  Tables,  calculated  according  to  the  Doftrinc  of  the  thud  Book 

whereby  there  true  places  fromthc  Sun  may  cscadly  beobtcin  d,  .  by  htlpof 
iheTaBles.of  ^Equationibut  the  Parallax  ofthe  Earths  Oibe,js  to  oc  acqui¬ 
red  Tn'o'ofiomctrically,  and  is  as  calily  perform’d  by  the  Canon  of  anificiall 
Sinestind Tangents-,  as  it  could  have  been,  ftiould  1  have  taken  the  p.anes  to 

compute  particular  Tables  to  attaine  it.  ,  ,  .  it  •  u 

Inevery  part  whereof,!  have  ufed  as  much  plamndle  and  brevity  as  could 
iKpoflible,  infomuch,  thatmenof  meaneft  apprclieulioiis  may  witha  liuic 


'' 
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care  and  praftife ,  in  fiiorttimei  come  to  the  perfedi  underftanding  thereof. 

In  which  Worke  I  have  principally  made  ulc  of  the  late  Obfervations  of 
Noble  Tycho  Brahe^  who  by  help  of  his  large  and  curious  Inftruments,  did 
lay  fb  good  and  firm  a  plat-form  and  ground  worke  for  the  reftauraiion  of 
of  Aftronomy,  that  Kefkr  and  fbme  others  lince  his  death,  have  very  much 
revived  the  Art,  fo  that  by  their  helps,  we  now  know  the  exadf  quantity  of 
all  their  Orbes  and  Sphtercs ,  and  their  true  proportions  one  to  another, 
wherby  we  are  enabled  to  Calculate  the  exad  Courfe  and  Motions  of  either 
Sun,  Moon,  or  other  Plauets  ad /'»»^»»»,which  before  could  not  be  attained 
toby  fome degrees. 

Laftly,  I  defire  the  judicious  Reader  ,  if  he  chance  to  meet  with  any 
£rr4#4’r,(as  fome  may  happen  in  aWork  of  this  nature)  that  he  would  cour- 
teoufly  amend  them  ,  and  not  with  Cavillation  ungratefully  requite  my 
painfull  Labours.  Happily,  if  this  finde  acceptance,  it  will  encourage  me 
fhortly  to  publifh  fome  other  thing,  which  perhaps  may  give  thee  much 
fatisfadfion ,  and  be  commodious  to  my  Countrey  men  of  ungland:  Vakte. 


Y  ourSj  and  Vranids  Servant, 

t 


Vincent  Wing. 
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'  To;  his  Ingenious  Friend 

M.VINC  ENT  WING, 

Inc  ENT,  thy  Book  fo  out-foares  ev’ry  thing 
Formerly  writ,  that  fure  each  leaf’s  a  W  i  m  o  «  ' 
Of  high-flown  which  nimbly  through  the  5 
Faming  thy  praifeSj’bout  the  World  will  flic : 

There’s  not  a  SignCy  a  FUnet,  nor  2.  Star ^ 

But  thou  with  them  as  well  acquainted  are. 

And  can’ft  as  eas’ly  call  them  by  their  names,  ^ 

As  I  our  T om^  our  Wid^  our  ^ack^  our  ^amesT 

At  firft  perufall  of  thy  Book^  I  fee 

Such  wry-mouth*d  mrdsy  fecm’d  Heathen  Greek  to  mee, 

I  threw’t  by  for  fear 

I  might  have  made  old  appear. 

But  recolledingof  myye/i^yei,! 

Perceiv’d  them  phrafes  in 

Surethoudo’ft  guide  the  of  the  S f  hear Sy 

l^ht  Suri^xht  Moon-y  Nay,  it  plainly  appears,  ' 

That  they  nor  rz/e,  nor  nor  but  when 

Thou  do’ft  dired  with  thy  PrapL^mk  Pen.  •  < 

It  is  obferv’d,  the  here  below,  '' 

When  thou  comand’ft  flialt  e^^,coniand’ft  ' 

To  get  their  Har'vefl  5  divers  would  defpair 
Should  not  thy  fay  t’ would  be /4/>  5 

Poor  Husbandmen  unto  it  trembling  goes. 

To  fee  how  i^tiany  Frcjls^  how  many  Snom^  '  • 

And  they  accoraing  as  iV  (y  flialldeicry. 

With  fodder  ftore  thcmfelves  accordingly :  * ; '  ^ 

Imit  thou  tel’ft  us  that  in  fifty  two,  -- 

Wcc’fthavcafl:rangc£^’///>/e,whycould’fl:notthou  v 

As  well  fore- told  us  of  thefc  and  fb  ^  r 

They  might  have  been  prevented  long  ago,  ■  ^  ' 

Thou’rt  cenfur’d  for’t,  but  fure  they  do  thee  wrong, 

In  laying  thou  waft  brib’d  to  hold  thy  tongue. 

Prethee  hence-forth  if  Wars  t  his  Land  divide,  : 

Dear  friend  dired  me,  to  be  of  th’right  fide,  V 

For  which  (but  that  my  unpolilhtVcrfes  will  .  :  '  * 

Rather  detradf,  thenadd  unto  thy  skill)  .  ~  ^ 

I  fhould  extreamly  pride  ray  felf  to  pay 
APaperofyirjgtoihccQvtyday. 

Matth.  Dale, 


HARMONICON  COELESTE, 

V.  Wing. 


Et  Poff/ tell  US  after  this  the  Siiks  ' 

Have  feailed  Heroes  with  their  Deities, 

While  thy  great  Cenim  may  not  only  come 
Into  the  Celiary,  or  Dining  Boom,. 

But  fearch  thole  Clofets,  whofe  Retirements  are 
G)verts,  for  all  that^'s  fecret,  all  that's  Rare. 

Let  the  Amhians^  whofe  Philofophy 
Hath  chriftenM  all  the  Patilh  of  the  Skie,  > 

Eor  Names,  and  Styles  of  ConHellations  look 
In  Heavens  Mufter-Roll,  as  their  Church-Book  ; 

While  thy  new  Scheams  their  older  Tables  can 
Confute  as  th'  Bible  doth  their  Alcorm. 

Whil'ft  thou  do'll  from  new  principles  Divine, 

Each  feverall  Planets  maze  through  wery  Sighe: 

May  we  believe  each  Planet  would  be  led 
By  thee,  and  by  thy  more  then  Cretan  thred  ' 

Shape  their  own  paths,  whilft  no  obliquity 
Can  hide,  or  counterchange  its  Heps  from  thee*. 

We  wilh  the  Brags  of  A  ricicnt  Arts  were  true,.  • 

That  they  might  adde  more  Luftre  to  thy  new. 

By  being  excell'd,  or  that  it  had  not  long 

Been  prov'd  untrue  that  a  fong 

Can  by  llrong  charms  unftar  the 

The  flartled  world  to  filence  that,  would  hear  '  -  ^ 

How  to  thy  Numbers* each  iiitelligence^  *  V  .  - 
Tofludy  their  own  Orb  defeended  thence^  . 

And  how  the  unbodied  movers  did  confpire 
To  take  from  thee,  the  art  of  their  own  Quire.  ■ 

From  thy  own  Pen,  all  that  Antiquity 
Accounted  Legends,  is. mad  Hillory; 

As  that  from  a  Mountains  height 

Embrac'd  the  watery  Goddeffe  of  thenight; 

We  plot  not  now  to  finde  the  Metaphor ^ 

Or  mif-believe  the  fad,  but  fcorn  it  for  .  ' 

A  trifle:  fince  one  reach  of  thine  from  thence, 

Grafpes  the  movers  v aft  Circumfennce> 

Let 


Let  aArchimedes  ask  no  more  of  fove 
A  place  to  fet  his  Vice,  fince  thou  canft  move 
The  Earth  without  it,  let  him  now  dif-ufe 
Thofeby  his  pradifeftillunfaftetfd  fcrews. 

And  learn  from  thee  that  to  move  earth  and  men. 
There  needed  but  one  tool,  and  that's  a  Pen. 

Now  in  all  thefe,  thy  Work  not  mine  is  done, 

I  faintly  (brink  from  what  I  had  begun. 

And  finde  the  feet  of  Verfe  too  flow  to  tread 
T  hofe  meafures  thou,  and  fwifteft  Orbs  do  lead: :  \ 
Yet  (halt  thou  not  remain  unprais'd  by  me 
Some  conftellations  (hall  thy  Garland  be 
To  ftud  thy  Temple  with  more  St;ars  then  thofe 
That  thickeft,  Ariadms  Crown  enclofe 

* 

Tho,  Focklcy,lL 

\  •  - 


IN  LAVDEM  OPERIS  ET 


AVTHO  RIS: 

-  it  •  ■ 

O  build  a  P Alice  rareft  Stones  arc  brought  )  ^  - 
From  fotrcign  places,  and  chiefcJ>/4/tfw  fought: 
For  Princely  S hits  bcft  Timher  is  colledled. 

To  frame  the  fame  choice.  Shipwrights  arc  lelectcd. 
The  learn’d  Phyjiciins,  fuch  as  were  of  old, 

Hippocrates  and  Galen  lie  and  mold  5 
Now  Paraceljus  ch.yms  the  curing  part. 

And  moft  men  pradtife  the  Spagyrick  Jrt. 

Great  Ptolomy  Aftronomic’s  chiefe  Prince 
Lefuhe  EArthfxed,  and  not  moving :  Since 
Cfl/'fmV»#,byafuppofed  skill, 

Findcsthe  Earth  moving,zndthe  Sm  JlandJlilt : 

And  many  Learned  T rads  arc  daily  pen’d,  , 
Onetooppofe,another  todefend; 

Thus  when  we  Steel  and  EZ/wr  together  finite. 

We  kindle /fArks,znd  thofe give  us  light. 

Mphonfus  fpent  a  malTc  of  gold  to  finde 
Thchcavenly  Motions ;  Tycho  not  bchinde 
In  that  great  Work,  madclnftruments  fo  large 
And  coftly,that  they  did  furmount  hischarge. 

Kepler  profound  did  perfedthat  rare  Frame, 

And  left  bchinde  an  ever-living  Fame. 
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Alfhonfint  Tables  feldome  naw  arc  ihoughc 
Upon  5  the  but  rarely  bought  5 

We’havc  try’dtheD^^/y&jThc 
Lansberg's  and  Argols  5  the  Cofernican^ 
Bichfiadim  and  the  learned  BudUlduSy 
And  many  others,  but  all  fomtimes  fail'd  us. 

And  by  their  various  workings  altnoft  dul'd  us* 
And  in  conclufion  we  doc  findc  them  differ 
In  many  matters,  all  not  worth  a  Cifher  : 

Box  Tjeh  Brahe  Bhasnix  of  the  Art 
Lay 'd  the  foundationij  They  did  ad  but  part, 

And  herc^and  there  did  alter, add,and  frame. 
What  they  deficient  thought,  to  get  a  name, 

I  W’have  markt  fore  ages, and  this  age  too,  when 

Books  drop  from  every  common  undipt  pen. 

And  thofe  too  patchtjimperfcdjblinde  and  lame. 
And  all  ftill  write,  but  diverfly,  the  lame: 

,  Tychovj.^s  Ph^nix  Fwcem^hcxc*saWI NG 

Of  that  rare  Bird^  which  faithfully  doth  bring 
Us  welcome  news  from  Him,  and  from  the  reft 
Or  He,  or  none,  hath  found  the  Phoenix  Neji, 
And.  like  it  isjto  be  proclaim'd  by  Fame, 

H  armoniconCoe  l  este  call  its  name. 
Th!  Hypothefis  firm,  not  buUtOn  Sand, 

In  gtaife  of  which  and  who^,  I  put  my  h^d. 
For  I  forefee,  and  verily  believe. 

As  long  as  there  is  tin?c,7r/&^  W^rk  mU  lm. 

■  \ 


JobnBooi^, 


IN-  ,  , 

HARMONICON  COELESf E 

Vincent  Wing. 

He  Eagls  Wing  but  to  the  Skie  can  foar,  , 

'  And  this  our  Wing  hath  reach’d  as  wHl  as  he, 

Nay  1  this  our  Wing  is  Vincent, znd  far  more. 
Attained  hath  the  Fixt  Stars  in  degree 

And  round  about  the  Heav’ns  rides  in  a  day,  , 

With  Phaeten,  but  hath  far  better  skill: 

Thcrnorting/’yw«,ahditf^mway, 

Both  Phelegonand  Eons  to  guide, at  will. 

His  nimble  Wings  nc  finge,  nor  doth  he  melt  , 

With  /earns,  fuch  boyes  fet  all  on  fire  5  ' . 

f  his  OUT  Wing  Sa/amanier-likehsithdedc, 

And  yet  not  Icorcht,  though climbe  lie  doth  far  higheri 

T  H  E  N:  ■ 

)Orripe  lor  a  manu,  nec fit  mntabile  ptB  ^ 

’  In  te,  confiliis  utere  tuque  tuts,  \  ' 

\uaUeiua  fic  Hr  te  hreojifacisiteradafifa ... 

XXT&nixfandis consmediufiq',‘vias.  •  •  . 

1  ufolem  medio  ,  Tu  regia  Sydera  qu/nqt,  ' 

Tufingis'PhaihiT\,fers‘i&siwiccvale.  i  « 

•  .  G.  A. 


To  the  Author,  M\ 

Hy  Book  needs  not  defire  a  greater  fame, 
isle's  a  fuffieient  Titlcto'have  Wings  name. 

Let  Zo)U  alone,his  envic’s  far  below 
That  An  thou  here  unto  the  World  doft  (how : 
'My  mmC‘i^yQ^ohnfon  with  his  facred  laies, 
Had  he  dqw  liv’d,  coul)d  iiqt  augment  thy  prailc  •, 

So  neighboufTT/w^  Fde  have  thy  name  to  fly 
Still  upwards,  towards  the  Azure  Canofie. 

Your  loving  friend 
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Edward  fohnfork 


TO  THE  READER; 

1  N 

r 

Fraife  of  the  Axt  and  Author. 

j  Acred  UraHMcmitcsthcmto  drawB^h, 

>And  be  partakers  of  her  Harmon'] 

^Vhofe  Wing  d  ambitions  elevate  their  eyes, 
[To  view  the  order  of  the  Spangled  Skies : 

_ )Therethey  may  feetbe  Suninth’  Center,  and 

The  other  Planets  (by  the  ftrid  command 
*  Of  their  Creator)  moving  day  and  night 
About  the  Sun,  the  Fountain  of  their  Ligh: 

There  they  may  fee  the  Zodiaquehtzxxn^^d 
'  With  various  Figures  curioufly  contriv’d  ^  . 

And  all  the  heavenly  Conftcllations  ftand 
Perpctuall  Centinelsat  Rove's  command. 

Keadtr^  perufe  this  Worke,  where  thou  fliak  fee 
Th'vcry  Elixir  oi  AS  TRO  NO  MIB. 

Firft,  there  are  perfed  Rules  refolvingall 
Triangles^VjhtthctRlainot  Sftfdricall^ 

And  then  their  application  doth  appear 
In  feverall  Propofitionsof  the  Sfh^r 
Then  tha:c’saperfed  Theory^  whereby 
Y ou  may  (with  fpced)  by  T rigonometry^  ^ 
ComputethePlanetsXtf/?^ir«5«,andkc 
When  Sol  or  Luna  fhall  Eclipfed  be  : 

Thank  then  my  Friend^  who  out  of  love  to  us, 

Hathj  from  thcdcad,  raifed  CO  PERN  I  CM  S. 

.  Fare  ever  mlf^fo£ver'Os^]h&  h^ 
fVho  is  mrsjaurs  tbmhe  can  fern  to  h  e 


William  Leyboura. 
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Courteous  Reader, 

N  aworkof  this  nature  it's  impofjihle  to  efcape  fomemijlakes  .•  Quid 
^  enim  eftfamiliarius  homini  quam  hallucinari accrrare^ which  man- 
5  kind  could  never  totally  evade  ftnce  the  fir Jl  lap  fie  of  his  great  Gr  and- 
I  'father  Adam.  This  prefent  Trail  is  lyable  to  the  like  inconvenience, 
and  hath  feme  few  Typographical!  errours :  neverthelefs  (though  the  Author 
were  far  remote  fromthe  Prefs,  yet)  by  the  care  and  diligence  of  the  Printer, 
there  are  not  any  confiderable  faults  efcaped ,  mofl  of  them  being  only  liter  all, 
which  I  defire  thee  candidly  to  correSi  in  manner  following. 

PiP.T.]m.\6.tcoUenorum,^.i%A.^t>^ox6  51.5 1.51. r.6. ifTi ^5 1.  &  l^/f.r.Cbaraaermiquc.  P.30.U 
r.vhofe  complement  O  N.  p.45.l.i<5.f.or  nof.  &  1.34.^/^/^ rooH.  p.4^.1.4i  .r.revoiuti  n.  p.47.1.i4‘r.me 
Arches  ot  ihe  ^^qu!noAja!!.p.49-h^->^-Eniptique.  p.5o.I.7-f^HX  r.XH.&l.i9-r*Angle  DHISf 

2^.p.Ti.U».'.6'4i".p.5i.l  2'7.r.PBQ,&1.43-r.ANM.&U4r.ONM.p.54.J.8.^f/^A.&  l.i9.r.4^^i 2.' 

4''  p.^5.L4.r.DN4o47.  &  1.44  bi4'‘‘.4i'*  l-«/^r.i74d54V  .  p.57.1  4.r.i74 

54'6K  p.^9.1.3.r.defcend'ing.  p.^1.1  i.r.thcrefore.  p.63.1.34.r.towards  the  Perihelion,  p.^^1  34-r.Hi  d 
4915.  p.68.U.hCompl.r. Argument.  &  l.ia.de/e  whichisthe  dift'erence.&  I.i3.r.thls5'ic  Comma,  p. 

yi.l.ii.r.oVi/'.  &1.39.r.5i'^i2.'4/'-  p.77‘^-47-r.plancs.  p.b‘a,l.i8.r,ai'^4o'55"'  p.83.1.3l.f.2-®  12- 
fiV-'.p.84.i..3.r.^785ii.  &  1.14.^.7114^0.  p.Sy.l.i^r.followmg  Book.  p.87.l.^.r. 38^40.  p.94 
HI.  P.9V.1. 1 8.r. central!.  p.9<?.1.29.r.anglcHDS.  p.9(?.r.DH  1^2040  &fttb Rad.u6,o7$^ii^-y  ^.181958; 

i.25527a.p.i'^uU7.r.GL.p.li2.1.33.r.days 8.p.i27J.li-r.io«i9.3o.&l.i5.r.5^De-  &1.3o.r.7j909^^ 

p.i34.i.i5.rjl.?^.3.&  1.22.r.Cap.3i.  p.iyj  from  1585  Novemb.ii^  18^  lo'r.pbfervationsofMer- 
cury.&1.43.f*ir23‘^I6' 

In  the  Tables^ 

Pig.t^^.lin.io.cola.r.  9  93^1^.  p-i<^7.h35.c.4.r.  101 582'  p.l^8.c.4.1.3o.r.iooi8^.  p.i^9.c.6.1.i  8. 
r.38  43.  p.i70.c.3d.8.r.  9  lo  14  55-  &c.4.1.9.r.  414^*4^-  &  c.z.againft  May  r.  421  loi.  & 
ji^ainft  H0.17  r.  1449  24.  P.172.C.3.I.10  r.4  19  30.P.173.C  7.1.10.1.3894.  p.i83.c.4.1.24-r.i^2-o* 
p.i87.c.3.l24.r.8  26oo.  p.i89.c.3.1 14-T-5  J3  P.193.C.3.I.19  r.  i  ^3^.  p.i94’C.4*1.2-i.r.530778. & 
1.27.r.528274.&J.J9.r.5274i5.“&l.37.i:.5i39^7;&l-38.r525^3o.  &c.7.i.2i.r.5i7337-  p.»oi.I.4t.rfe/fi 
theugh.  &  1.43. r.though  for  my  part,  p.103  againfl  3‘!r.44^  ^3v  p.2o8Cc.3.1.4i.r.  0202$  So.  &C.7. 
].i9.r.  13  5J.&1  .lo.r.  ly  39.  p.2io.c..4.1.3o.r. 413^4-  Sic.7.ljoj,S99o6. 


j  Page  192.  The  mean  motion  o{l|, 
in  JMoneths  of  the  Common  year 
is  thus  to  be  cof reefed. 
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In  the  Diagrams  there  are  fome 
few  Letters  omitted  by  the 
which  by  diligent  reading  may  ea- 
fiiy  be  inferred ;  and  fome  other 
fraall  faults  thou  maift  meet  with, 
but  they  are  not  worth  ^the  noting 
here. 
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H  E  firll  Book  containeth  thofe  neceflary  and  im- 
.V  imediate  Elements  of  Trigonometry  ab- 
„  flradly  propounded ,  which  as  the  foundation  to 
'  the  fuper-ftrudure,  are  laid  down  in  a  due  Me¬ 
thod  and  compendious  manner  ;  And  although, 
r  I  confefle,  they  have  been  already  learnedly  and 
carefully  handled  by  divers  of  my  Countreymen; 
Mafter  Bri^gs^  Mafter  Gunter^  Mailer  Norrvood^ 
Gsltbrand^  &c.  Yetto  fupply  thefcarcity 
of  thole  Books,  and  to  furnilh  my  Reader  with 
all  expedients  for  the  due  un^derftanding  and  pra- 
difing  of  the  intended  matter,  1  have  taken  the 
paines  to  extrad  the  moll  ready  and  ealie  Refo- 
lutions  of  their  PropoUtions,  having  fuccindly,  by  the  new  way  of  Art  in  Species, 
demonftrated  their  effeds,  according  to  that  Dodrine  delivered  to  us  by  the  Right 
Honourable  Lord  lohn  Nepetr^  Baron  of  Marthifion^  in  S.  and  with  him,  Mr.  Nor- 
ypood,  efpecially  following  Dr.  Scar  bo  roug  h,  that  rare  Analyd,  and  much  defer- 
ving  in  thefe  Sciences,  omitting  their  Illuftration  in  Numbers,  whereof  you  will  finde 
variety  of  Examples  in  the  fubfequent  Trads.  Laflly,  I  have  let  down  compendioully 
theufe  of  the  Tables  of  Logarithmes  ,  and  the  work  of  Adronomicall  Era- 
dions. 
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Harmonicon  Coeleste. 


CHAP.  I. 


1  tile  lu  pel  lUIlLy  iiil  VJCUl.IlCLllV.ail  *  lyy  w 

fure  the  Earth,  compaffe  the  Sea^  furvey  the  edacities,  and  know  the  Diilan- 
ces  of  thofe  glorious  Creatures  the  Starres. 

2  A  Triangle  is  a  Eignre  confifting  of  three  angles  ^  three  Tides,  whereof  three 
things  muft  be  knowne,  called  noted  thus  {(•)  to  findeany  of  the  other 

three^  which  we  call  ^wr8//gpct  marked  with  (  ::  ) 

5  A  Triangle  upon  a  Elane  is  right  lined,  upon  the  Sphere,  chcolar. 

4  Againe,  aRightlinedTriangle,  is  either  right-angled,  or  oblique- 
T  A  Right  angled,  right  lined  Triangle,  noted  With  ABC,  we  fpeake  of  firR, 
whofe  lides  then  related  to  a  Circle,  are  infenbed  totally,  or  partially. 

6  Totally,  if  the  fide  fubtending  the  right  Ai^le,  be  made  the  Radius  of  a  Circle, 
then  all  the  Tides  may  be  called  Sines  (which  is  a  term  of  Art  borrowed  from  the 
Arabians)  namely,  B  C fubtending  the  Right  Sfnut. totter,  the  other  tw o  con¬ 
taining  the  Right  angle  C  becaufeon?  is^^bc  Complement  of  the  other' 

to  a  Quadrant. 


7  A  Sine  mgenert  is  either  Right  or  Verfed 


8  A  Right  Sine  #»  g^mre  proximo  is 
alwayes  halfe  of  the  fiibtendant  of  the 
double  Arke,  which  you  fee  when  the 
Tides  are  increafed. 


H 


} 

9  A  Verfed  Sine  is  perpendicular  to 
the  Right^  Sine  from  the  term  of  the 
Arke,  which  of  the  Ancients  is  called 


i  o  As  in  the  Triangle  B  A  C ,  B  C 
is  the  Radius.,  or  whoki^me^  B  A  Sintu 
Jimpi'tci^h.qx  firft  Sine,.(according  to  for¬ 
mer  Wriijcrs)  BA=3jpCis  the  Com¬ 
plement  ofthe  fc)fm*ef,’We  call  it  the  Co- 
line,  andwfrce  it  u^dlly  thus  (c  s.)  each 
of  thelej  Right  Sines  are  fialfe  of  the 
Chords  if  the  doabk  Arch  ,  as  is  mani- 


fell  by  the  Figure.  The  Verfed  Sines  arc  A  E  and  F  R^whereof  wt  mai^  no  ufe  in 
thisBooke.  b  ' 

1 1  Here  note,  that  any  Sine  (we  mean  the  right  ^ine)  is  as  well  the  Sine  of  the 
Complement  of  that  Arch  to  a  Semicircle.  Thus  C  A 1$  the  Sine  of  the  Arch  F  G  H  C 
Hereinftead  of  the  Obtufe  angle,  which  alwayes  dS^ceeds  90  degrees,  we  take  its 
Complement  to  a  Semicircle,  or  180  deg.  whicn  will  want  of  9c.  So  inftead  of  the 
Obtufe  angle  C  B  F,  we  take  the  Acute  angle  C  B  E,’ hence  our  Canon  of  Sines  ne¬ 
ver  exceeds  90  deg. 

12  A  Redangle  Triangle  is  faid  to  be  partially  infcribed,whenapplyed  to  a  Cir¬ 
cle,  one  of  the  lides  containing  the  Right  angle,  is  made  the  Radius,  then  (hall  the 
other  fide  be  a  Tangent,  becaufe  it  is  a  contingent,  and  the  Hypothenufe  which  fub- 
tends  the  Right  angle  fhall  be  a  Secant,  for  that  it  cutteth  the  Circumference,  and  is 
extended  bq^ond  the  fame. 

u  A  Tangent  of  an  Arch  or  Angle  then  we  may  define  to  be  a  right  line  per¬ 
pendicular  to  the  Radius ,  touching  the  Circumference,  which  belongech  to  the . 
Complement  of  that  Arch  to  a  Semicircle,  as  well  as  to  the  Arch  it  felfe. 

1 4  A  Secant  is  a  right  line  proceeding  from  the  center  of  the  Circle,  and  exten¬ 


ded 
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ded  thorow  the  Circumference  to  the  end  of  the  Tangent-  whereof  we  fhall  make 
little  or  no  ufe.  .  -  > 


/ 

/ 


Vd 


A' 


B 


~  C. 

TS  In  the  Diagratn  C  A  is  a  Tangent 
to  the  angle  D  B  as  well  as  to  C  B  A, 
and  likewife  B  C  is  a  Secant  to  either. 

t6  In  all  the  premifes  take  notice, 
that  any  fide  may  be  put  as  the  Radius, 
and  is  the  Reafon  of  varying  any  pro¬ 
portion,  that  the  Radius  may  be  put  in 
the  firft  place  to  avoid  Subftradion,  and 
takin«  off  the  Arithmetical!  Comple- 
ment. 

t  C  A,  fee.  BC,  (i)  ::  s.  CA  Rad.  BC,  (2)  : :  Rad.  CA;,  fee.  BC,  (3) 
j^gaine,  t.  CAj  Rad.  BA,  (i}  s.  CAj  s.  BA.  (3}  ••  Rad*  CA,  t*  BA^^/ 

17  From  hence  it  is  manifeft.  That, 

As  the  Sine  of  an  Angle,  is  to  the  Ra¬ 
dius.  So  is  the  Radius,  to  the  Co-fecant 
of  the  faid^Angle;  and  Tangent  to  the 
Secant;  and  by  converfion. 


A 


1 8  It  is  evident  too.  As  the  Tangent 
Of  an  Arch,  is  to  the  Radius ;  So  is  the 
Radius,  to  the  Co-tangent ;  So  the  Sine, 
to  the  Co-fine  of  the  fame  Arch,  &  eon^ 
tra.  Secondly,  we  may  take  this  Cbrro- 
lary.  That,  the  Radius  is  a  mean  Pro- 
portionall  betwixt  the  Sine  and  Co-fe¬ 
cant  of  any  Arch,  and  likewife  betwixt 
the  Tangent  a-ndCo-tangent. . 


B. 


B. 


C 


A 


chap.  1 1. 


f  ig"  *wltherto  of  Reftangles,  we  proceed  next  to  fome  affeftions  peculiar  to  all 
1  plain  Triangles  but  were  intended  chiefly  for  the  folution  of 

'  JL  JL  oblique  angled' iw  we  will  deliver  them.,  generally ,  and  apply' 

them  in  particular.  '  , 

'  1  In  aB  plain  T rianglesythc  ftdes  areproportionaU  to  the  Sines  of  their  oppojite 
'  angles^  Sc  contra* 


B  2 


f  • 
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D  E  MONSTRaT  ION. 


Let  B  C  D,  be  the  Triangle  given^ 
infcribed  in  the  Circle  :  from  the  Cen¬ 
ter  Ej  let  fall  the  Perpendiculars  EH, 
E  G,  E  F ,  which*  mufl  bifed:  the 
Chords  and  their  Arches  (by  the  6L. 
^  P.  Elem)  Draw  likewife  BE,  the 
Radius.  Now  becaufe  BEG  angle  = 
B  D  C  angle,  (by  20  P.  Elem.  &c.) 
therefore  the  halfe  of  the  Tides  fhall 
be  the  Sines. 

Therefore  B  C,  C  D  : :  H  B,  to  E  D. 
For  as  the  whole,  is  to  the  whole. 
So  the  halfe,  to  the  halfe. 

.  g  In  all  plain  Triangles,  As  the 
SufMne  of  two  of  the  Sides^  is  to  the 

-  -  dtjftrenceofthe  fame  Sides^  So  is  the 

‘Tangent  of  halfe  the  Summe  of  the  oppojite  angles  ^  to  the  Tangent  of  halfe 
their  difference. 


D  EMONStRATlON. 


Let  A  D  E  be  the  Triangle  given ;  A  D,  A  E,  and  A,  knowne;  extend  A  E,  to¬ 
ward  C,  making  C  A  =  A  D,  and  cutting  off  A  H  =r  A  D.  Produce  C  D,  towards 
G,  until!  G  E,  be  made  parallel  to  DH*Henceit  followes,  that  in  the  Triangle 

ADH,D=:H,and 
alfo  in  the  Triangle 
C  A  D,CrrD,there- 
‘  fore,  Angie  C  DH, 
^ Hd  C,  therefore 
Aiigle  C  D  H,is  a 
right  angle,  (by  the 
3  2  of  the  I  Elem.} 
And  becaufeG  E,  is 

parallel  to  D  H ,  therefore  Angle  G  E  H  =  D  H  C,~  (by  the  ^  p  of  the  i ,)  and  G 
is  a  right  angle,  and  likewife  H  D  E  ==  D  E  G,  by  the  Tame.  Moreover  D  H  A  angle 
=  H  D  E  angle  +  H  E  D  angle,  (by  the  3  2  of  the  1^.}  Put  A  D  H,  common  to  both 
then  it  follows ,  that  the  angle  A  H  D  +  angle  ADM=:ADE  +  AED,  therefore 
AHD==:AED  +  APE.  Now  therfore  (by  the  1., of  the  c-)  As  G  E,  the  Tumme 

ofthe  Edes;  to  HE,  difference :  G  P,^the  tangent  of  half  the Tumme  of  the  op- 
pofite  angles,  to  D  G,  which  is  the  T angent  of  half  their  difference. 


% 


‘  4  In  any  plain  Triangle^ 
As  the  Bafe  is  to  thefum 
of  the  fides  ^  Sothe  d^ffe- 
rence  of  the  fides^  to  the 
difference  of  the  fegments 
of  the  Bafe, 

In  this  Triangle  B  G  D, 
B  D,  is  the  Bafe ,  B  H  the 
fumme  of  the  Edes,  the  dif¬ 
ference  of  the  Edes  B  F,  the 
difference  of  the  fegments  of 
the  Bafe  B  G,  Ence  G  A  the 
Perpendicular  doth  bifed 

GD. 
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G  D.  Now  therefore  by  the  3  6  of  the  3  —  BGi^BD,  there¬ 
fore  they  are  proportionall.  ^  '  x  r  r  c  ^  , 

^  Thefe  Foundations  being  thus  laid,  the  or  bufinels  of  plain  Triangles 

is  eafily  difpatcht.  The  Redangular  I  note  with  the  letter^  A  B  C  A  at  the  nght  an¬ 
gle  C  at  the  Cathetus,  B  at  the  Bafis,  So  ihall  AB  reprefent  the  Bafe,  C  A  the 
Cathetus,  B  C  the  Hypothenufe,  by  a  neat  Artifice.  And  that  thae  be  no  confu  ion 
in  the  workings,  note  the  things  given  with  this  ftroake  (!)  The  QuacTita  with  three 


pricks  thus  in  an  Angle  “33;^  In  a-  Side  foe  — 

Orthogonii  Diatypolis : 

wherein  any  of  the  Cafes  is  joen  dtjcovercd” 


■  1  Data.  1  Quyfita.  ]  Analogia. 

1  Sides.  Ang.l  Sides  -  ’"g-  j  =v  __ 

1 

2i: 

CA 

B  A^ 

R.  t  B  : :  B  C  A 
R.  tC  ::  CAiBA 

BC 

R.  sB  : :  BC  C  A 

R.  s  C  : ;  B  C.  B  a 

3 

BA  Oppofit.)5§g  ,  ] 

sC.  R  :  BA.  Bo 

s  b3'R  : ;  •  AC  B.G 
CAIb.A M  R.,  -tC 
BA.C A  ::  R.;.;itB  ■  ; 

K  ■ .  Cl 

.  ■  B! 

B  A.  B  C 

BC.  CA 

-/V  r  CC  BG-B  A  :  :  K.  s  ^  ; 

Oppofit-^j^lB^  C  A  ::  R.  sB  ; 

6 

f 

1 

BA.  CA 

1 

\ 

jB  C 

'  / 

'«*’>**  ^ 

PupliCi  operatiohe  pern- 
citur.  •  ■  ■ 

I  B  A.  C  A  : :  jfc  t  B 
^  s8.  R  ::CA.BC 
Or  in  one  by  theChiliads. 
Log.  B  ft  X  2  +  Log.  A  C 

z' 

It  7  is  equal!  to  the  log- 
of  IK  .  ~ 

)  ‘ 

BA.  BC 

-  «"♦  i-' 

or 

BC  CA 

,  1. 

■ .  ■  1 

C  A- 

BA. 

f 

It  may  be  performed 

by  a  double  worke,  but 
Mr.  ap.  \i  ic  i  - . 

ft  rith.  Logarith.  demon- 
fbrates  a  more  artificial! 
in  one  by  the  hiiiads. 
Log.  B  A  +  B  C  plus. 

Log.  B  ^  ~  B  A  divided 
by  "  —  Log.  of  ’ "  A . 

in 


y  '\ 
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>  oblique  angled  jplain  Triangles. 

6  Thi^  Triangle  I  alwayes  note  with  the  letters  BCD,  and  obferve  that  if  an  An¬ 
gle  be  given,  together  with  one  of  the  Tides  containing  it,  let  that  Arigle  be  noted 
with  B,  and  the  fide  with  B  C,  To  that  a  perpendicular  let  fall  from  C,  fhall  difliil* 
guifh  the  Bafes  of  the  partiall  Triangles. 


V, 


A 


In  the  firfi:  where  the  perpefidictilar  falls  without  which  alwayes  comes  to  palle 
When  B  is  obtufe,  or  D,  but  fals  within,  if  both  B  and  D  be  acute,  To  that  in  the  firfi: 
DA-BA— DB*  Inthe  fecondDA  +  B Az=DB. 

7.  Firft,  Twojides  being  gwen^and  an  An¬ 
gle  offofitetOQneofthem^  to -find  an  angle  oppo- 
Jite  to  the  other pde^  &  contra, 

B  C  :  oppofite.  s.  D  : :  CD:  oppofite.-  s.  B. 

8  Here  note,  that  if  the  given  angle  be  obtufe,  the 
oppofite  fide  to  it  will  be  greater  then  either  of  the 
refi,  and  the  other  two  angles  fhall  be  acute. 

But  if  the  given  angle  be  acute ,  it  will  be 
doubtfdl  whether  the  angle  oppofed  to  the  grea¬ 
ter  fide  be  obtufe  or  acute,  yet  will  it  be  a  true  Sine 
of  the  fourth  Proportionall,  which  may  appefiaine 
'  .  ^  '  to  the  obtufe,  as  well  as  the  acute,  as  we  made  plain 

-  -  -  ;  before.  t  . 

9  That  therefore  we  may  know  this  angle,  compare  the  gfeatefi:  fide  with  the 

leaft  or  the  meane  fide :  take  the  fumme  and  difference,  and  if  the  half  of  thefe  Lo- 
garithmes  be  equall  to  to  the  Logarithme  of  the  third  fide  remaining,  the  angle  op¬ 
pofed  to  the  greateft  fide  is  a  right  angle,  if  greater,  obtufe,  if  leffer,  it  fhall'^be 
acute.  . 

10  Secondly :  Having tm  Sides ^tind  the  Angle  comp^ehended^to  find  either 
of  the  Angles  remaining. 

'  BD+GD:BD-.CD:  :  tC+B:t  X  .  ^ 
...  -  --ithediff. 

2  2. 

Then  *  ^ 


C 


C  +  B  ’4t~  _  ^ gi'eater. 

2  -fx  “ 

j  z  B  the  Jcfle. 

.Expreffed  in  words.  As  the  fumme  of  the 
fides  :  to  the  difference  of  the  fame  Tides : ; 
So  the  t:  of  ^  the  Angles  unknown ,  to  t : 
of  j  their  difference. 


V. 


a. 
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u  T  hirdly ,  Hiving  the  three  Sides  of  an  oblique  triangle  jto  fnd  Mj  ingle  * 

Two  Workes  required. 

Amlogia  pnma, 

As  the  grcatefl  B  C, 

To  the  fumme  of  the  others  ;  C  D  +  B  D. 

So  is  the  ditferenee  of  them,  C  D  -  B  D. 

To  a  number;  which  being  fubftraded  from  the  whole 
BafCj  towards  the  beginning  ofthe  mean  fide  the  Perpen¬ 
dicular  (ball  fall  in  the  halfe  of  the  Remainder,  as  at  A. 

Then  fecondly;  B  A  D  is  right  angled,  wherein  B 
and  A  B  are  given  to  find  B. 

AsBD:  R  ;;  B  A:cs  F. 

T  2  If  you  pleafe  you  may  perform  it  by  Mr.  Brings  his 
Rule^  when  one  onely  operation  is  required.-  (Arith.Log. 

C^ap.  1 6*^  r  ■ 

De  dimidio  colcBormn  Laiernm  ftgiHatim  later  a  fuUucantur*  &  Jummd 
Legarnhmorumyemtfjis  fummte  latcrum^  ^  dijferentia  Uteris  AnguLum 
jitumfubtendentts^auferaturefumma  Ugarithmorum  reliquarum  differ  emir 

arum\  &  duplicati  Radii  Jemijfis  rehqm  erit  Logarithmus  tangentis  JemiJfis 

annuli  qua (iti a  *  .  ,  r 

From  the  half  of  the  cplleft  fides^  fubfira(ft  each  fide  fevefally,  then  let  the  ihmme 
dftheLogarithmesofhalfthe  fumme  of  the  fides,  arid  the  difference  of  the  lidc 
which  fubtends  the  Inquired  angle^>be  fubfiraded  out  of  the  fumme  of  th^Loga- 
hthmes  of  the  other  differences,  and  the  doubled  Radius^  the  halfe  of  the  Reiiaue 
(hall  be  the  Logarithme  of  the  Tangent  of  half  the  required  angle. 


^GHAP,  III. 

Sphsericall  Triangle  is  a  Figure  deferibed  upon  a  Spha^ical  fuperfieies  con- 
lifting  of  three  Arkes  of  the  greateft  Circles  of  the  Spha^e,  every  one  being 

leffe  then  a  Semicircle.  t  .  t  u 

‘  2  The  greateft  Circles  of  the  Sphere  are  thofe  which  have  each  the 

fame  common  Center,  that  the  Spha^re  hath,  and  divide  one  another,  as  well  as  the 

Spha^re  into  two  equal!  Parts  or  halves ;  hence.  j  r  i 

g  Leffer  Circles  are  thofe  which  have  peculiar  Centers,  and  divide  the  Sphaere  un¬ 
equally*  (Theodof.  Prop.  6.  and  1 1  lib.  t*} 

4  A  great  C  ircle  palling  through  the  Poles  of  another  great  Circle,  cut  one  ano¬ 
ther  at  right  angles^  becaufe^  .  .  j  r  •!_  j  e 

5  A  Sphxricall  angle  is  meafured  by  the  Arch  of  a  great  Tircle^  delcribed  irom 
the  angular  point  betwixt  the  Tides  continued  to  Quadrants,  &  ccfttra.  Therefore, 

j6  TheSidesofaSphnericall  Triangle  may  be  turned  into  angles,  &  contra^  the 
Complementsofthe  greateft  fide,  orgreateft  angle,  to  a  Semicircle  being  taken  in 

each  converfion.  ^  . 

It  will  be  neceffary  to  demonftrate  this^  which  is  of  fo  frequent  ufc  in  Tngonome- 
trv.  Let  G  F  O  be  the  i£quino<ftiall  Colure^  A  the  iEquinodiall  Arke,  whofc 
Pole  is  F.  A  E  the  Eclipticali  Arcb^  the  Pole  H.  E  D  the-  Horizontall  Arch  the  Pole 
G.  Now  then  at  the  Center  ,  and  Quadrantali  diftanee  defcribe  M  N,  the  meafure 
of  the  Angle  A-  In  like  manner  O  C^  the  meafure  of  PS.  the  meafure  of  the  C  om- 
%  plement  of  E,  in  the  fame  SphaErkall-Triangle  A  E  D.  Now  then  becaufe  theft  Arkes 
M  N,  P  L,  O  are  by  90  deg.  diftant  from  ,  E  D,  therefore  being  procraaed  they 
fhall  each  go  through  two  Poles  of  the  faid  Circles.  Then  F  N  —  M  FI,  from  both 
which  if  you  fubftra^I  N  FI,  will  leave  M  N  1=:  H  F,  and  by  the  fame  reafon  CO 

G  F,  and  PS  =  G  H,  ^  ... 

7  The  three  fides  of  any  Sphaericall  Triangle  are  lefle  then  two  Semicircles. 

%  Every 
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8  Every  Sphafricai!  Trian¬ 
gle  hath  his  three  angles  grea¬ 
ter  then  two  Right  angles, 
from  whence  it  appears,  that 
knowing  two  ,  you  cannot 
know  the  third,  as  in  plaine 
Triangles.  , 

9  If  the  Arch  of  a  great 
C  ircle  fhall  cut  the  Arch  of  a- 
nother  great  Circle,  it  fhall 
form  two  right  angles,  or  two 
angles  equal!  to  two  right  an¬ 
gles. 

10  If  two  /,rches  of  great 
Circles  fhall  interfeft  one  ano¬ 
ther,  the  verticall  angles  fhall 
be  equall. 

1 1  If  two  frdes  of  a  Sphse- 
licall  angle  be  continued,  they.fhall  each  interfeft  agai^  Semiarcm'uM,  and  fhall 
form  an  angle  equall  to  the  former  oppofrte  angle- 

1 2  In  a  Reftangle  Sphaericall  Triangle,  the  frdes  are  of  felf-fame  afFeftion, 
that  the  oppofrte  angles  are  of. 

I  r  In  a  Reftangle  Spharricall  Triangle,  if  one  fide  be  a  Quadrant,  the  Hypothc- 

iiufall  fhall  be  a  Quadrant,  if  both  be  of  the  fame  afFeftion,  the  Bafe  fhall  be  lefTer 

then  a  Quadrant,  if  they  be  of  divers  affeftions  the  Bafe  fhall  be  greater  then  9oy 

contra, 

14  In  an  Oblique  angled  Sphaericall  Triangle,  if  the  angles  at  the  Bafe  be  of  the 
fame  afFeftion,  the  perpendicular  let  down  from  the  third  angle,  fhall  fall  within, 
if  they  be  divers  it  fhall  fall  without. 

Thefe  generall  affeftions  being  knowne,  we  will  next  proceed  to  the  Particular. 


I  CHAP  IV.. 

_  *  •  _  . 

‘  Prop,  iv 

all  Sfharicall  Rc^angle  Triangles  having  the  fame  acute  angle  at  the  Bafe, 

The  Sines  of  the  Hjfothemfaes  are  proportionall  to  the  Sines  of  their  Perpen¬ 
diculars, 

LEt  ^  ^  T  P  be  5  of  the  Sphaere,  Y  iE  ^  half  of  the  iEquinoftiall  Plane,  whofe 
Pole  is  P.  Y^'^^of  the  Eciiptique,  Y  P  jiis  ^  of  the  iEquinoftiall  C  olure, 
P  $  ^  i  of  the  Solftitiall  Colure,  P  M,  ^  of  feme  other  Meridian.  Now  becaufe 
the  C  olures  cut  the  ^Equinoftiall  at  right  angles,  the  Ecliptique  at  oblique  an¬ 
gles,  in  this  quarter  of  the  Sphaere,  there  are  found  two  Reftangle  Sphaericall  Trian¬ 
gles,  S  Y  iE,  and  E  Y  M,  whofe  Hypothenufaes  are  Y  S  and  Y  E,  the  Catheti  $ 

E  M,  the  Bafes  Y E.  and  Y  M.  They  have  alfo  the  acute  angle  Y  common  to  them 
both  Now  then,  the  Sines  of  the  Hypothenufaes  are  I S  the  whole  Sine,  and  the  Sine 
N  E;  the  Sines  of  the  Perpendiculars  S  A,  and  EL. 

Becaufe  the  Triangles  S I  A,  and  N  L  E  are  alike,  (for  that  S  A,  and  E  L,  are 
Perpendiculars,  and  ©  I  and  E  N  Parallels,  having  the  felfe  fame  inclination,  being 
both  in  the  Plane  of  the  Ecliptique)  therefore  NEL  andsiAare  ffquiangled: 
Hence, 

si©  :  sNE::  s©A  ;  sEL,  &  contra- 
Therefore  it  followes  in  the  Triangle  Y  E  M- 
R  :  s  Y  E  :  :  s  Y  :  s  E  M 


k. 
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Aithe'KAdius,  U  tsthe  Hypotkmfe,  fo  the  ^ine  of  any  other  dngk,  to  the 
Sim  of  his  oppojite  fide. 

0 


fn  Rectangle  Sphaericall  Triangles,  having  the  fame  acute  angle  at  the  Bafe.  / 

-  The  Slices  of  the  Ba[es;and  Tangents  of  the  Ferpendimlars  are  froportionatL 
In  the  preceding  Scheme,  and  the  fame  Triangles  T  ©  -/E,  and  E  T  M  ;  I  and 
O  M,  are  Sines  of  the  Eafes,  C  &  and  K  M, Tangents  of  the  Perpendiculars. 

T^ecaufe  the  Triangles  I  v  iE,  and  O  K  M,  are  fimilar ,  according  as  it  was  before 
demonftrated  ;  Therefore  ,  s  I  iE.  s  OM  :  t  C  E.  t  R  M.  &  contra. 

Hence  another  Confedory. 

R.  sYM  ::  tT.  tEM. 

In  any  Sphaerical  Reftangle  Triangle,  ^  the  Radius^  is  to  the  Sine  of  one  of  the 
Sides  ^fo  is  the  Tangent  of  the  angle  adjacent  to  the faid fide to  the  oppojite  fide. 


Prop.  3. 


If  from  two  angles  of  a  Sphaericall  Triangle',  Perpendiculars  be  let  down  to  the 
oppofite  Sides,  the  Sines  of  the  Angles  and  Perpendiculars  are  diredly  Proportional!: 
by  the  i  ♦ 

In  the  Triangle  ABC,  from  the  Poles  L 
and  M,  draw  the  Perpendiculars  CE  and  L  '  isf 

B  D,  upon  C  A  and  B  A,  continued  to  Qua¬ 
drants.  ^ 


Then  by  the  Corolaiy  of  the  firft; 

R.  s  CJ  B  : :  s  B.  s  C  E- 
And  R.  s  C  B  : ;  s  C.  s  B  D. 
Therefore  by  the  1 1.  5.  s  B  :  s  C  E  :*.  s  C. 
s  b  D 

D  ,  Prop. 


» 


lO 
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Prop.  4.* 


If  two  Perpendicular  i^rches 
fubtend  equal!  angles,  the  Sines 
of  the  Perpendiculars  are  Pro¬ 
portional!  to  the  Sines  of  the 
h-vpothenufaes,  &  contra. 

Let  B  A  C,  be  equall  to  H  iLi 
Q ,  and  the  Perpendiculars  BC 
and  H  Q^drawn  from  the  poles 
PandP. 

sSM.  sS  iE  : :  sHQ.sH^. 
s  A  Vf.  s  A  i :  s  B  C.  s  B  iL. 
Therefor^sHQ.sHiE ::  sBC.sB^. 

Prop.  5. 

i 

In  any  Sphaeiicall  Trianglethe 
Sines  of  the  fidesare  Proportional 
to  the  Sines  oftheir  oppofitangles. 

In  the  oblique  angled  Triangle 
C  b  A,  AS  the  Sine  of  B,  is  to  the 
Sine  of  C,  So  is  the  Sine  of  C  A, 
to  the  Sine  of  B  A,  for. 

sHI.  sFG  : :  sCE.s^l  D.p  5 
^AndsJA.sSA  ::  sCE.sBD.  p4 
Ergo,  sHL  sCa  : :  sFG.  sBA-  or 
s  B.  s  C  A  *.  •  s  C.  s  B  A* 


CHAP..  V. 


I 


THefe  Demonftrations  being  premifcd,  which  are  fufficient  for  our  purpofe 
iince  we  doe  follow  that  Method  the  tref-noble  ^ff/?^ir,^hath  left  us,  which 
Mailer  No*woed  did  flri Aly  purfue,  and  Uhf  h  ,did  toucK  upon  *•  the  whole 
Do<^rine  whereof  Dr.  car ^ or hath  made  wonderfull  ealie  andplea- 
fant  whereby  thole  .tedious  Demonftrations  are  avoided,  and  thofe  Cafes  fo  burthen- 
fometo  the  memory  comprifed  aimoft  into  one..  Ifhallin  one  Iheetor  two  make 

it  plaine  and  ealie  too.  •  -  - 

■  In  RcBmgle 'Sfh'dricaH  Triangles-. 


I  There  are  five  circular  parts,  befides  the  right  angle  or  Qpadrantall  fide,  which 
wc  fhall  fpeak  of  anon  (which  is  not  accounted  amongft  the  circulai  parts^  whereof 
three  of  them,  which  are  fartheft  fited  from  the  Right  angle  in  this,  or  Quadrantali  in 
that  below,  he  calleth  Complements,  thathe  might  fit  them  to  two  Univerfall  Pro- 
pofitions,  which  we  may  make  one.  The  parts  are  thus,  Complement  B>  '^  omple- 

ment  C,  Complement  B  C,  ^  C  A*  - 

2  Becaufe  twotermes  are  given  to  finde  a  third,  con- 

fider  thefeTermes  according  to  their  circular  parts,  and 
one  of  them  will  be  middle  part  betwixt  his  extreames, 
known  from  the  very  pofition  of  the  termes  ;  if  therefore 
this  middle  part  be  immediately  conioyned  with  his  ex¬ 
treames,  call  them  extreames  conioyned,  as  A  C.  C,  B  C. 
Put  if  other  parts,  which  come  not  into  queftjon,  Ihall 
intervene  difioyn  the  faid  parts,  let  thde  parts  be  called 
extreames  difiiind.  As  A  C,  B,  C,  here  B  is  difioyned  on 
both  fides,  by  B  C  and  B  A^.  So  is  it  in  B  C,  B  A,  (  A, 


where 


II 
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where  R  C  is  middle  part,  C  A  and  R  A,  extreames  difiund.  And  take  notice,  that 
B  A  and  C  /v  are  conioyned,  becaufe  the  Right  angle  is  not  accounned  amongft  the 

'^**'^'*  Before  we  refolve  this  kinde  of  Triangle,  difcerne  the  middle  part,  and  the  ex¬ 
treames  whether  coniund,  or  difiund,  if  they  be  all  united,  the  middle  is  the  middle 
part  coniund  and  the  extreames,  the  extreathe  parts  coniund.  If  againe,  anypart  be 
difiovned  ihofe  parts  confidered  are  difioyned ;  that  which  Hands  by  it  felfe  being 
fegregated  on  either  fide  is  the  middle  part  difioyned,  and  the  extreames,  extreame 

parts  diftoyned.  _  •  > 


The  Sine  of  the  middle  fart  andRadim ,  are  recifrocal- 
ly  Trofoftionall'jmtb  the ,  T angents  bf  the  Extreames 

A  •  ^  1  V  -  ■  Emm  §  f 


cmnnld  Und  mth  the  Confines  of  the  Extreams  dif 


$f thi  Uh^r  ex  (ream  to  the  Sirte  of  the  middle  fart. 

5 !  Therefore,  If  the  middle  fart  he  fought, the  Radius  is  in  the firf  flace^if 
either  of  the  extremes^  the  other  extreame  fut  in  thefrf  place, 

6  This  Propofition  is  demohflrited  by  ihduAion  in  all  their  Cafes,  and  is  coinci¬ 
dent  with  them  in  the  cafes  of  extreames  difiund.  In  coniund.we  differ  thus  where 
they  fay.  A  s  the  Radius  to  the  Tangent,  we  fay,  as  the  Co-tangent  to  the  Radms,  ^ 

inter  fe  &  comra;Vf\Ach  we  made  evident  before-  ~  - 

Note  that  when  a  Complement  in  the  Propofition  doth  chance  to  co^ncure  with  a 

Compilenient  in  the  circular  parts,  you  mufi  take  the  fine  it  felfe,  or  the  Tangent  it 


7  Here  followcs  the  Type  ofall  the  Varieties  in  the  fixteen  Cafes. 

Note  that  G  A  is  the  Cathetus,  or  Perpendicular,  BA  the  Bafes,B  C  the  Hypo? 
thenufall,  C  the  angle  at  the  Cathetus,  B  the  angle  at  the  Bafe. 


j 


X 


B 


A 
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'Data. 


I  ■ 


jSides 
"  B  A” 
B  C :  or 
CA 


Augle  (Sides 


Qiisefita.  [ 

Angles 


Analegia. 


I  Demonftra./ 


CA. 


8C 


B/C  A 


B  A 


oppof. 


BA  c  s  C  A 

c  5  R  : :  csB  C  : 

C  A  .  c  sB  A 

Extreams  dif  jund., 

By  I .  prop. 

s  B ;  s  C  A ; 

R :  s  B  C  : : 

sC:  sBA: 

Kxrrrams  dif- jundi:. 

By  S .  prop. 

•  ^  -  r-.;  M 

3 


B:  C 


/B  A  ;  or 
C  A 


s  C :  c  s  H  : : 
s  B : c  sC  I : 


R: 


c  sC  A: 
c  s  B  A  ; 


4 


BA 
C  A 


E 


By  I.  Prop. 


cortterm. 


5 


CA 

BA 


':a 

Extreams  R:  tB  ;;  sBA:  tCA: 

oppof. 

’  ♦  • 

^BA 

conjunct. 

R:  tC  sCA;  tBA: 

> 

Fit  it  with  the  Pfopoficion  uhl* 

vcrfallit  will  be. 

c  t  B  :  R  -  See.  .  , 

V 


By  z.  Prop. 


oppof. 


BBA 


center. 


C  A  conjunft. 


hxcreamscB:  cCA  ;;  K;  sBA: 

C;  cB  A  ;•  R :  sCA: 
Suit  it  to  the  Cath.  Propof. 


By  the  fore¬ 
going  Cafe. 


f 

6 

► 

B 

r 

BC  C 

V.  •>. 

B  A  Extreams 

,  ,  center. 

C  A  conjuhft. 

1 

,  ’  csB,-  tBA: 

R:  tB  C  :  s  . . 

cs  C :  t  C  A: 
By  the  Cathol.  Propofition. 

'  CcBC:fR;;  See. 

By  z.  Prop. 

7 

B:C 

!_  f 

Extrtims 

BC: 

^  conjunft. 

h'  ■ 

tB  ^  etC.v  .  V,. 

R : :  csB  C : 

ctB: 

1  BytheCarho.propofiton. 
R:  ctB  ;r  &c.  ,  . 

^  i  n  , 

By  z.  Prop, 

%  i  V 

00 

BA;  CA  [BC 

,  '  ■  :  /  ;  i:-  ■  ■ .  ? 

R:  csBA  ;;  esCA:  csBCi 

:  %c):camsdifi4nft.  ,  j  'r 

By  the  I  • 

Cafe. 

9 


BA  \ 

i  ^  oppoC 
CA  B 

Extreams 

B  C, 

dif-juhft. 

sB  j  ,'sCA  j  .  : 

,  '  ::  R;  sB  C: 

sCt  sBA 

*  :  r. 

By  jf.  prop. 

BA  ,  B 

.  C^nterm. 

'GA  :  *  C 

ExcreaitiS. 

BC 

ctbA/  csB: 

R :  ! :  '  c  c  B  G  : 

c  c  c  A  -  eis  C  : 

By  the  Cachol.  PropoEtion. 

tBA;  R  &c. 

- —  — ^ 

•  » 

By  2  .Cafe. 

10 


II 

BA  B 

conterm. 

CA  C 

C 

oppof,  dif-jund 
B 

sB  csBA;  esC: 

R  .  t 

sC  esCA;  cs  B; 

By  3.  Cafe, 

12 

BA  C 

oppof. 

[ga  b 

B  ■■  : 

conterm.  dlfjuttfti 

c. 

csB  A:  esc  ,  sB : 

'  ".''-'’‘Sl-R;- 

esC  A;  c  sB  .  sC: 

By  the  pre¬ 
ceding. 

i 

13 

BA;  CA 

B 

conjunft 

G 

sBA;,  tCA;  sC; 

R:: 

sC  A;  tB  A ;  sB  J 

By  the  Cathol.  Propofiilon, 
tCA;  sBA::R:ctB  &c. 

By  they. Cafe 

14 

BA 

BC 

CA 

C 

oppof.  dlf'junft.! 

I  jBA;  sC: 

^BC:  R  ;: 

sCA:  sB: 

By  y.  Prop. 

1  BA 

Ir-Bc 

CA 

B 

cohterm,  conjunS. 
C 

tBA:  csB: 

tBC:  R  :: 

tC  A:  c  s  C: 
Or  R;  CtB  C :  p.Cathol. &c. 

By  6,  Cafe. 

,6 

conjunft 

BC  Bje 

C  CtB: 

R  ;c  : ;  csB  C: 

B  etC: 

per  Cath.  ctCi  R  &c. 

By  7*  Cafe. 

/ 


i 


H 
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i;  If  you  ^  Quadrantall  Triangle^  the  workc  will  be  .the  fame  if  you  re¬ 

duce  it  to  a  Reftangle,  becaufe  there  are  5  Circular 
parts  the  three  rcmoteft  whereof  call  Complements^ 
as  before.  As  in  the  Quadrantall  HC  A,H  A  is  90 
d-nrees  and  no  Circular  part  here  ;  Complement  of 
C  H„Complement  of  C,  Com  plemmt  of  C  A,  A  and 

' '  Take  C  the  Complement  of  the  Complement  of 
H  A  B,  meafuredf  H,  G  A  D,  Complemcht  of  H  AC 
A'C  BVomplemeiftof  th^Coimplement  of  HC  A. 


O' 


C. 


A 


B 


D 


■i;i 


/ 


lO 


D 


.  CHAP.  VI, 

r  *  •  •  •  • 

In  Ah^Ud  Sphitricall  TriAttglcs, 

F  the  Daa,md  't>e  oppofed,  they  are  to 

be  refolved  (by  the  5  Prop.)  when  art  angle  is 

^'  fought.  ■  '  A 

-  sB.D;  sB,;:  sCD:  sB. 

Or.  wheh'a'Side  is  fought:  ,•  , 

•  "  s'CC  sBO  Vr'l  sB:’  sCD.'  "‘ 

-  There  are  i  o  other  Cafes, which  muft  be.refdlved  •  ■ ,  jB 
bV  tire  aid  of  two  ^Analogies  at  tliHeaft,&  ''f'^hy  re-  . 

aucin<t  of  the  Obliqe  into  two  Reftangles  ;,by  the  de- 

miffionof  a  Perpendicular,  So  that  we  muft  handle  ■, 
nrethodically,  firft  feme  Confiderations  about  draw- 
ing  the  Perpendicular,  which  muft  divide  theTnangle 

Secondly,  what  muft  be  found  out  in  the  tkft  b. 

ration ;  and  laftly,  how  to  refolve  the  Queftion  by  the 

m  mTy  give  a  generall  Rule  in  the  letti^^ 

the  Perpendicular,  w*..  that  it  be  fo  m^ificated,  that 

we  may  refolve  the  Queftion  by  two  Operations  only. 

But  to  do  it  readily,  take  this  precept. 

A.  Draw  the  Perpendicular  from  the  Extremity  of  the  given  fide,  iii  whofe  other 
Extremitv  there  is  a  given  angle,  or  adjacent.  As  C  A  from  C,  fubtending  the  adja¬ 
cent  angle  B  This  Canon  admits  of  a  limitation  m  two  Cafes,  viz.,  when  two  angles 
with  a  fide  comprehended  are  given,  to  find  another  fide  ;  or  fecondly,  when  two 

Tides  and  an  angle  com¬ 
prehended  are  given,  to  ■  z, 

finde  any  other  angle,  in 
tlie  firft,  of  thefe  Cafes, 

let  the  Perpendicular  be  . XO 

drawn  from  the  extremi¬ 
ty  of  the  given  fide  ,  to 
fubtend  the  given  anglej 
in  the  latter  to  be  drawn  j 
as  before,  and  to  liibtend 
the  angle  required.  A. 

5  This  being  duely 
drawn,  proceed  then  un- 

Whichts  at^ys^to'b^performed  in  that  Reftaugle  parfiall  Triangle,  where  two 
things  are  known,  befides  the  Right  angle,  and  therein  you  muft  fcarch  out  either  a 

verticall  angle  or  a  Bafe.  ^  5 


N. 


B 


V' 


C 


.B 


D 


14 


Harmon  I  CON  Coeleste* 


•c 


D 


6  If  the  Queftion  propounded  be  to  find  an  angle,  let  the  vertical  I  angle  be  fiift: 
fought,  unlefTe  the  Perpendicular  be  drawn  to  a  known  Side.  But  if  the  Queflion 
propounded  be  to  feeke  a  fid,  firfl  finde  a  Bafe,  unlefle  the  Perpendicular  be  pro- 
trad-ed  from  a  known  angle  *.  in  either  exception  feeke  the  contrary  by,  the  Catholikc 
Proportion.  .  ^  ^  ^  ^  ? 

y  Laflly,  wc  come  to  the  fecondAnalogie,  which-coniifleth  in  the  comparifon  of 

two  Horaogeneall  terms  in  each  Triangle,  with  the 
verticall  angles,  or  the  Bafes^  for  .they  .are  proportio- 
nall  in  this,  and  likewife  in  all  the.othei^  cafes.  . 

As  in  the  Triangle  B"C  D,  reduced  to  two  Redan¬ 
gles,  I  fay  that  in  the  Sines  and  Tangents  of  the  circu¬ 
lar  Parts,  it  fhall  be,  as  A  B  :  B  : ;  AD:  D,  3cc.  foi? 
by  the  C  athblike  Propofitibii. 

InABC?5'  t  AC.  R.  ::  sAB.  ct.  B. 

Jn  A  D  t  A  C.  R.  : ; 

,  Therefore  (by  the  1 1  of  the  5  Ekm.) 

i  s  A  B  :  c  t.  B  :  :  “  s  A  D  :  c  t.  D 

8  So  you  fee  that  haying  found  according  to  the  condition  of  the  Queftion,  a  ver¬ 
ticall  angle  ,  or  a  Bafe  in  the  firft  operation,  you  muft  next  proceede  to  order  your 
•  fecond  Proportion  aright  ambngft  the  homogeneali  termes,  as  Bafes,  of  Hypotfenu- 
faes,  &c. 

p  Compare  the  Perpendicular  with' each  homogeneali 'term,  whether  it  be  given 
or  fought  in  either  Triangle,  to  diftinguilh  betwixt  the  middle  part  and  the  Extream, 
and  to  fit  the  Sines  and  Tangents  to  them  akordingly; 

10  Then  rejedling  your  Perpen4icular,and  Radius  in 'each  comparifon:  the  mid¬ 
dle  part  and  extreames  of  the  one  Triangle,  fhall  be  proportionall  to  the  middle  and  ■ 
extreames  in  the  other,  as  it  is  illuflrated  in  thtfe  8  Cafes. ' 


sAD.  ct.  D. 


ifn  '  > 


1-.^ 


'  i  f  ■  i  Hi 

f 

M  -;  r  ^ 


1 


^  »  . » 


f  • 


H. 


4  I 


•li 


JU 


i  1 


t  '  >  .  ■  .  4  >  <  J  ~ 


!  t 


4'..  4  4' 


! 


Data 


t  h  i" 


’■b. 


,  I . 


I.  r 


<  :v..  j 


A 


.4  , 
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B 


D 


-A 


b 


D 


B 


"''P ''l)acar~l  (  Analoeu  prlma  ^ 

■7  tSjj£lAai^c)Sid7~~^A^^  I 


D-'iri0nft;ation 


IBC 


iDC 


oppof.B 


1.  tC  A  : :  cc  B  C.  c  5  (J. 
t<.  t  C  A  :  :  c  t  C  D  c  s  A  C  0 
EYgO,  ' 


op.BlBD:  3. 

CD  Noccagalnc. 


IctB  :R  ::  cs  BC;ccC. 

Inclua.  C  Note  if  thePcrpendiculitfall 

Within  BCA+CAD:z:B  k 

rn  Ifwuhouc  ,  ccBC:csBCA:;aCD;csACr>! 

DCA--BCA,orBC  A--thcnBC  A  +  ACD  C^a  )  & 
Qr'A^=BCD»  |bCA  AC,D  (ta  )bui:  D  C  A 

B  CB(s^.)  ~  C.  _ 

^cs  B  C.  c  s  B  A 


c.t:  B  C.R:i  tsB  :  c.B  A. 
B  A  +  A  D  In  la.  B  ^ — D 
Aza*DA— B  A3a-z:DB 


3 

r  B  C 

Includ,  B 
BD 

D  oppoC 

4 

BC 

Includ.  B 
BD 

□  C 

ft 

f 

• 

c  s  C  A,  R.  5  Q  D«cs  A  D 

Ergo, 

cs  B  C.  csB  A  csCDcsj 

A  _ - _ 

f  asBA.ccB 

t  C  A.  R 

s  AD.ctD. 

Erg^ , sB  A.ctB::sAD.ccD-| 

csB  A.c  sB  cJ 


B  C 


B 

D 


'b  D  Include 


B 


S  C  oppof 


D 


V  V  ••  w  — 

Obfcrvc  ‘  the  former  caution 
whether  the  Pcrpcnd.faU  with 
in oT' without,  whereby  you 
lay  know  whether  to  take  the 
Sumrne  or  d'tferencc  as  the 
figures  will  direft  you  above. 


CctB.R::  ctBC*  ct  CA, 


cs  AD.c  sC  d| 
Ergo, 

c  A.  cs  BC  : :  C  s  D A.  c  s  DC  l 

T- - - - B  BAI 

R.  cQA;:ct  * 

D  AD.| 

Ergo,  ' 
ct  B.  sB  A  Cl  D.s  AD, 


c  s  C  A.  R. 


csB.  sBC  A*| 

*  c  sD.  s  A  C  D.j 
Ergo, 


7 

B  andC  and 

Includ.  B  C 

■ 

find  DC  op. 

find  B  C  A, 

t 

ctB.  R  s  BC.ctB  C  A. 

.1 

esA  C  B.  c  t  B  C  1 

:AC:R’.  ;  : 

cs  A  C  D.,ctD  C. 

cs  ACB.ct  BC:  ics  ACD.ct  Df  1 

i  <»  L 

B  and  C  and 

Includ.  B  C, 
1 

iD 

1  ^ 

hndBCA.  1 

CtB.  R : tjC s B,C*  c t B C A. 

sACB:csB. 

iR.CsC'A;: 

sACD-.esD. 

l-‘  Ergo, 

isACB.  xsB::  sACD.csD. 

'1 ' 


II 


Tirte 


i6 


ARM  ONI  CON  CoE-LESTE. 

V 

1 1  'Three  fidts  being  given ^  tojinde  an  Angle, 


difference  of  the  fides  1 1 


i'  30'^  Hence, 


As  the  Tangent  of  41'^  4'  o*\ 

To  the  T angent  of  5  5'^  ^  4 

So  the  Tangent  of  ’  ‘  ’ 


1 1 


9,940183 

10,179903 

9,289662 


To  the  Tangent  |  dif.  of  the  Bafes  1 8‘'  41' 


19,469565 

-  .  ,  ■  -  ■P.V29Jb-2 

.  emi-fumme  of  the  Bafe  41'^  4' o"'''.?5The  greater  fegment  A  B  50'' 45' 

benn-difference  of  the  Bafe  i8  4M8-5lThele£rer%ment  AD  22  22  2’  ■ 

.  -  C  Tangent  of  BG-67'‘  24'.  .  10  2842o-r  '  ' 

ThenhytheCathol.>ad.uspo^.  lo.oooo'oo 

Piopofitiott  ,  jTangentofAB  cpi  4,'  jg-t'.  ic,2j457p 
.  CCo-fineoftbfi  AngIe  B44'‘ 54'' 34//.  p, 85017 2' 
have  followed  in  the  enfuing,Treatife  another  kind  of  Refolution,  I 

g  you  atjWhofe  Demonftrat.youmay  findih  Mr.  Trisonometrt'- 

SineofBD82‘^  8^'  ■  9^995^91 

Sine  of  B  C  67  34^  9,9 6 5  8  24 


Dif  14  34. 

CD 

Difference  of  BC  and  BD 

*■  » 

Summe 

Dif 

Semi-fumme  ’ 

^  Semi-difference 

s  .  ' 

I  Summe  ..dillT' 

1 1  Quadrat  of  the  Radius 
I JI  Summe 


51  'Summe 
4!  f  Quadrat  of  the  Rad. 


I9,9<^i^i7 

^  t  * 

2  0,0Cp0Q,O 


45'' 

31'  ■ 

A  . .  ,  .. 

;  > 

14 

1 

*  ^  1 

60 

5 

J 

50 

^1 

■  '  ^  •  )• 

•  i 

30 

•2  '30 

'  9j<^995ii5 

15 

28  30  . 

■  •  y  j  i  .  , 

‘  ___P?4262I5 

III  Summe 

Tp,T257  2I  '  ' 

1 1 1 1  Qiiadrat  of  the  Sine  of  \  the  angle  fought  ' 
Which  bi-feded  giveth  22*^  27' 17''. 
whofe  Double  is  the  Angle  B.  44  54  34.  As  before. 


19,96.1^17 

20,000000 

iP,i2573j 

19,16.^1014 

9,582007 


12.  If  three  Angles  be  given  to  find  a  fide,  you  mufi:  make  permutation  of  the  an¬ 
gles  into  fides,and  then  it  will  co-incidere  with  the  precedent  Cafe. 


The  End  of  Trigonometry. 

/  4  - 


> 


Suppofe  the  Perpendicular  to  fall  from  any  other  ang4e,  as  C,  and  you  mav  findc 
tlie  fegments  of  the  Bafe  B  A  and  A  33  this  way.  As  the  Tangent  of  the  half  liimme 
of  the  Bafes,  to  the  Tangent  of  half  the  fumme  of  the  Tides,  So  the  Tangent  of  half 
the  ditference  of  the  fides,  to  the  Tangent  of  half  the  difference  of  the  Bafes . 

>  Now  then  having  found  the  femi-difference  of  the  Eares,if  you  adde  it  to  the  ferni- 

fumme  of  the  Bafes,  you  fhall  have  the  greater  fe^^- 
m.ent,  but  fubfiraded  from  the  femi-fumme,  you  have 
the  leffer ,  then  by  the  Catholike  Propolition  you 
may  find  the  Angle  defired. 

Note,  if  theTerpendicular  fall  Without,  then  the ' 
femi-fumme  will  be  the  femi-difference,  cr  emra, 
Illufiration  in  Numbers. 

In  the  Triangle  BCD,  the  fide  BCis  34^ 
the  fide  CD  45^  and  the  Bafe  BD82^  8'’ 
therefore  the  half  fumme  of  the  Bafes  is  41 4'o"’ 
the  halffumme  of  the  Tides  56*^  3V  3  0'' and  the  half 
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GH  AP.  VII. 

I 

lOr  the  uiing  of  the  Canon,  and  eafe  of  Multiplication  and  Divifion  of  Aftro- 
nomicall  Fradions,  I  will  borrow  Mr.  Ot^ghtreds  Table  Paf.  i.  which  is  the 
very  foundation  of  Logarith.  and  Aftronomicall  Arichmetick. 


432  T  0 

12 

4 

I 

I  I  I  I  I 

I  I 

I 

I  '  I 

0  Index  of  all  numbers  un- 

0 

0000 

0  0 

0 

0  0 

der  I  c. 

.  .r.  0 

poo 

0 

0 

0  0 

I  Index  of  all  under  100, 

.  -  ■  ;  0 

.0  0 

0 

0  0 

. ' ' '  ’  ^ 

O-  -  ■  r  M  *  ' 

‘  .vJ  -  .  J.  -  . 

> 

f. 

0  0  ' 

r\ 

.  J I  need  not  cxplaine  it,  fince  he  hath  done  that,  and 

many  others,  fo  amply  and  fo 

learnedly  already.  .  , 

But  to  thofe  that  have  not  feene  it,  obferve  that  the  upper  numbers  are  all  in  Arith¬ 
metical!  proportion,  and  do  defccnd  5.4.  2,&c.  The  lower  are  in  Georaetricall 

Progreflion,  whether  you  begin  as  they  encreafc,  from  the  right  to  the  left,  or  de- 
creafe  from  the  left  to  the  right,  in  decuple  Progreffion.  This  being  the  ground¬ 
work  of  Logarithmes,  as  he  hath  in  another  place  demonflrated,  where  Addition  and< 
Subftradion  in  that  upper,  which  are  Indices  or  Logarithmes,  do  anfwer  to  Divifion 
and  Multiplication  in  the  infcriour,  vtz,,  5-^2=:%  1 00c  100=1 0000c,  dec. 

To  adde  Logarith.  or  artificial!  numbers;  is  the  fame  with  Multiplication  of  natu- 
rall,  or  true  numbers.  If  the  Logarithmes  be  of  the  fame  kind, all  affirmative, 
or  above  o,  or  all  negative,  that  is  leffe  then  o,  the  Aggreg^e  muft_be  of  the  fame 
kind.  As  4  to  2  =  6.  h:e:  10000  #.100=  1 000000.  4  +  i  =  6  or  h:e:  looooi  * 

[oi— |oooooi.  I  ' 

*~But7f  they  be  of  divers  kindes,  then  one  will  be  in  nature  Subflradive,  and  then 
take  the  difference  of  the  Logarithmes  of  the  fadors  for  _^e  Logari^me  of  fad, 
prefixing  the  affedion  of  the  greater  Logarithme,  as  3  +  ^  —  i  but  3+2=1 

In  Subftradion  of  Logarithmes,  or  divifion  of  true  numbers,  if  they  be  homogene- 
all,  i.  e.  of  the  fame  kinde,  take  their  difference  for  the  Logarithmes  of  the  Quotient, 
which  difference  muft  be  of  the  fame  kinde  with  the  numbers  given,  as  4  -  2  =  2  or 
.  But  if  they  be  divers,  adde  their  Logarithmes,  the  fumme  fhall  be  the  Lo¬ 
garithme  of  the  Quotient,  which  muft  be  affeded  as  the,  greater  Log.  whether  it  be 

fubducend,  or  mmervu  e  ^ho.  ^ 

So  out  of  o  +  g  0-3 

take  o  —  T  but  o  T  2 

dif.  5  dif  T'  ,  ^ 

To  fquare  or  Cube  any  Number  r  *  2=2  Logarith.  of  the  Quadrate.  Alfo  t  3; 
=  ^  Logarith.  of  the  Cube,  &c.  and  therefore  to  extrad  a  Root  \  =  i  the  Log.  of 
the  quadrate  fide,  alfo  |  —  i,  the  Cubick  fide  &c. 

In  Multiplication  of  Aftronomicall  Fpadions,  o  is  the  note  of  Degr.  all  above  it  is 
the  note  Sexagenas  i  the  note  of  Sexagexaprima,  2  the  note  of  Sexaget2a(tc$inda^ 
3  the  note  of  Sexagena  tertta,  (^c.Tthe  note  of  Sexageftm^  &c. 

To  multiply  therefore,  is  onely  to  adde  the  Indices,  to  divide,  to  fubftrad  the  In¬ 
dices,  &c.  and  you  (hall  have  the  fpecies  refulting,  in  either  an  Example  will  fuffice. 


Eexample  of  Mul¬ 
tiplication. 


// 


2 


a  57  13  58 


30 


fixamph 


h: N 


•  1  41  50  :0. 

Iti  the  Caiciilation  of  the  motions  of  the  Planets,  it  often  times  happeneth  that  the 
Anomalie  of  the  Excentrique  confifts  not  always  of  even  Signes  and  Degrees,  but  for 
the  moft  part, hath  min.  and  fcconds  annexed, therfore, that  the  Equation  in  theTables 
may  readdy  be  found, we  are  to  feeke  the  Proportionall  part  by  the  SexagenafieTable. 

For  as  one  Deg.  or  60',  to  the  Variation,  or  Difference  of  iEquatiotis  anfwering 
thereto.  So  is  the  minutes  and  feconds  abounding,  or  exceeding  the  Dejgree  of  the 
Anomalie,  to  the  Proportion  of  the  ^Equation  fought  forV  .'  ** 

Siippofe  the  Anomalie  of  d'  be  i*.  i  o^.  15*'  25'''.  and  hi^  Eqnatioabe  required. 

Operktion.  ’ 


!  r- 


The  Anomalie  of  ^  *?Equations.^ 

T  he  Difference  of  Equations  is  ^  '  r  ‘ 

Then  I  fay,  If  one  degree  or  do',  give  8'.  - 2—  wha^;^kll  f  5^  25'^* 

The Refolution.  25'*  c. 

8  ;  2  ,  I  ' 


o 

30- 

20, 


j: 


O 


LH* 


A' 


.1 


■■■L-  y 


o 

•2  O _ 1.  .  '•  '.i  -  *  / 

f'.  50  yo.  The  Prdpoit.  Part  retired. 

Equation  anfwering  to  I*.  10^186*^.13'.  1 2".^  - 

Part  Proport.  Adde,  ‘  "  2  3  51.  ^  ^ 


Equation  equated  to  IMo^  15'  2 s''-  is  ^75^  /5jf  5^* 

In  the  Canon  of  art  ificiatl  Sims  ana  Tangents.  '  !  * 

Supofe  the  Tangent  given  be  9  61 9  7  B  9,  and  it  is  requited  to  finde  the  Arch  corre-* 
fponding  thereunto.  The  next  leffer  is  96197  20 

Next  greater  9620076 

5i^96i97'89^  69  .  35^’  ^9'  •*  ^o".  I2". 

r\  /it  r\ 


The  Worker  961^720 


7 

f  9620076  5350 


12''. 
1 2" 


Arches* 


22* 


Therefore  the  Arch  fought  is  22*^.  37 
Thento  find  the  Tangent  o^  22'^.  37 

37  -  ^  9619720?  ])jffgj.encc  3  56  ad  60'. 

22  38 - 9620076^ 

60".  ‘12^'  :  :  356.  70- 

9619720  -f  70  ==  t.  22*1  37'-X2"> 

'  In  the  Chiliads, 

The  Number  given  is  9  7  3  290.  and  the  Logarithme  thereof  is  required. 

Numbers  S  ^  ^  3  ‘  ?Logarith.  S  ^  ^“^^Dif.  4  5  ad  1 00. 

2,9533.003  °  C979^'^9j  ^ 

100.  45.  90.  404*  < 

Er^c,toLog.  979184  .  ; 

Adde  40  4  7 

Log.  anfwering  to  the  number  given  97 9  2 24  2  &'vicev&rfa. 

And  here  you  mufl  note,  that  the  firfi:  figure  towards  the  left  hand  is  the  Carade- 
rlflique,  which  we  account  o,  or  nothing,  when  the  number  given  is  under  10,  then 
from  io  to  a  TOO  it  is  accounted  i,  from  100  to  1000,  2,  from  1000  to  10000,  3. from 
.  3  000^0  !  00000  4,  and  fo  on,*  whereby  you  may  perceive  its  eafie  to  difeerne  the 
Chmffique  of  any  number. 

The  End  Of  The  First  Part. 
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The  Second  Book* 

* 

.  _ *  ‘  ,  ' 

Containing  fiindry  Propolitions  Aftronomicall , 

appertaining  to  the  Firft  Motions ,  Being  all  of  extraordinar jr  ufe. 
Whereof  few  of  them  have  been ,  as  yet,  treated  of  in’ 

theErtGL’isH  Tongue. 

?  . 


S^htsra  Mater idis. 


jpcelices  dnim^ ,  quibtii  hdc  cognofeere  frimuni 
Jnq-j  domes  fuferas  fcandere  cur  a  fuit. 
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Printed  by  Robert  Leybourn,  for  the 
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HARMONICON 


The  Second  Booi{^:  > 


/  CHAP  I. 

To  jinde  the  Altitude  ef  the  Sun  Above  the  Horizon  At  anj  timcy  by  the  jhadov^ 
ef  AGnomon  or  Staffefct  ferfendicularly.  , 

N  the  annexed  Diagram.  F  A  reprefents  the  Hori¬ 
zontal!  Plane.  C,  the  j^lace  of  the  Sun.  A  B,  a 
StafFe  or  Gnomon^  ereded  perpendicular  to  the  Hori¬ 
zon  F  A  G,  which  cafteth  its  ftiadow  to  the  point  D. 

For  iiluftration  fake,  let  us  fuppofe  the  length  of  the 
flaffe  AB,tobeioo  parts,  and  the  Longitude  of  the 
fliadow  thereof  A  D  be  8  3^  then  in  the  Redangle  Tri¬ 
angle  A  BD,  is  known. 

1  The  fide  A  B,  ICO  parts. 

2  The  fide  A  D,  83  parts.  - 
Therefore,  to  §nde  the  angle  G  D  G,  or  altituQc 

of  the  upper  edge  othe  Sun^  I  fay^ 


As  the  Longitude  of  the  Shadow,  AD83j  i^pipoyg 

To  the  Longitude  of  the  Staffe,  ABioo;  2^000000 

So  the  Radius,  90  degrees,  ^ao,oooobo 

To  die  Tangent  of  the  Angle,  A  P  B  50^  18'  10,080922 

-  E  3  ftom 


riARMONICON  COELE  STE. 


From  which  taking  the  Semidiameter  of  the  Sun  i6'  27'"^  there  remains  50'^:'/  5^'"^ 
the -true  Altitude  of  the  Center  of  the  Sunne. 

After  this  manner,  if  you  obferve  the  greateft  Meridian  altitude  of  the.Sunne,  the 
1 1  of  iune  and  10  of  December, you  fhall  by  the  Difference  of  them  finde  the  diftance 
of  the  Tropicks,  greateft  Declination  of  the  Sunne,  Elevation  of  the  Equator,  and 
Latitude  of  the  Place. 

Ex  ample. 


At  Londcrfi^  greateft  meridian  Altitude  of  the  Sun, is  6  D 

59'  3©' 

and 

[  the 

D 

/ 

ff 

The  Suns  greateft  Meridian  altitude  taken  Iune  ii  is. 

61 

59 

30 

The  Suns  leaft  Meridian  altitude  taken  December  10, 

H 

5^ 

30 

Diftance  of  the  Tropicks, 

47 

3 

0 

Greateft  Declination  of  the  Sunne, 

23 

31 

30 

Elevation  of  the  ^Equator, 

38 

28 

0 

Altitude  of  the  Pole. 

’51 

32 

0 

CHAP. 


ii. 


The  gredtejl  Declination  of  the  Sunne  being  given^iopnde  the  Declination 
of  any  ^oint  of  the  ^cliiptic^uc*  -  /  ^ 

this  Figure. 

DFHG,  denotes  the  Soi- 
ftitiali  Colure. 

F  B  A  G,  the  ^Equator. 

'  D  A  the  Ecliptique. 

•  I^the  Pole#f  the  Ecliptique. 
E,  the  P6le  of  the  Aiquator. 
C  E  B,  a  Meridian  line  paf- 
fingfrom  E  through  the  Sun 
at  C,  and  falling  upon  the  iE- 
quator  FAG,  with  right  an¬ 
gles  in  the  point  B. 

DAF,the  angle  of  the  Suns 
,  ^  greateft  Declination. 

A  C,thc  diftance  of  the  Sun 
from  the  iEquinodiall  point 
Aries. 

B  C,  the  Declination  of  the 
point  fought  for. 

Now  fuppofe  the  Sun  be  in  Gemini,  (which  point  is  diftant  from  the  Equinodi*^ 
all  60^)  and  his  declination  is  required :  therefore  in  the  Sphaericall  Redangle  Trian¬ 
gle,  A  B  C,  we  have  known. 

1  The  Hypothenufe,  A  C  60^: 

2  The  angle,  B  A  C  23*^  30". 

Then  to  find  the  Declination  of  the  Sunne,  B  C  the  Analogie  is, 


As  the  Radius,  90^, 

To  the  Sine  of  the  angle,  B  A  C,  23*^  31^  30^^; 
So  the  Sine  of  A  C  6o\ 

T o  the  Sine  of  B  C,  20*^  1 3'  2 2'^ 


10,000000 

9,601135 

9,93753^ 

9.538(565 
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:  nv/o:‘4  ,ivl 


f  r- 

=  fc-  -■  j  i  * 


i  i 


T/i.  vi.  it  I  i  i 


-.  i  od  *’ 


Bdvin^the  greatefi  Declinatien  of  the  Sume^  together  with  his  Diflance 
ftow^  the  yii  xt  i^/C|uino<fii^l  ^oint ^  to  jiTi^de  his  Ri^hc  Alccnfion# 

M  the  Triangle  A  B  C  of  the  former  Diagram,  having  (as  before)  the  angle 
BAG,  and  the  Hypothenufe  A  C,  the  Right  Afcenfion  of  the  Sunne  A  B,  will 

.be  found  to  be  48'  6'".  for. 

As  the  Radius,  90  io,cooooo 

*  To  the  Tangent  of  A  C  10,2^85  ' 

So  the  Co-fine  of  A,  51'  '  ^,9^»23i5 

To  the  Tangent  of  A  B,  57^  48' 6'^:  10,700875 

Or  as  the  Tangent  of  A  if  ^o'\  to  the  Radius,  So  the  Tangent  of  B  C, 
10^  11' \  to  the  Sine  of  A  B,  57^^  48'  6^' 

'  Or  thus.  As  Co-fine  of  B  C,  to  Radius,  So  Co-fine  of  A  C,  to  Co-fine  of  A  B. 


CHAP.  IV* 

Having  the  Elevation  of  the  Pele^  and  Decimation  of  the  Sun ,  to  finde  his 
Amplitude. 


'N  the  annexed  Scheme.  . 

EHKRI^^i^Ihe  Meridian. 

H  Q  R,tt»^.Horizon.  ( 

E^)  Aiquator. 

P,  tEeP^kome  iEquatbf.^  i  ' 

L  S,  the  Suns  declination-,!  rnyinoi 
R  O  X  T  Gon^lement  of  Ae  ^  H 
Poles  Elc^ie>J^^or  ' 

O  S,  thc,  §u^n^  Amplitude  re¬ 
quired. 

Admit  the  Suhoe  be  in  the  firft. . 

point  of 

wher^for^  in  theTriangle  S -Q 
having  the  angle  O,  28',  an(^  ^ 
the  fide  LS,  2oi  if  ii'\  we  i 
lhall  iinde  the  Sannes  ^ 

‘  OS, 33'  45'  30"-  for. 

As  the  Sine  of  the  attgle:?  0  Lj 
; , ,  To  the  Radius, 96^;.  4  - 

. ;  J  So  the  Sine  of  If  S  20^  .  •, 

To  the  Sine  O  S,  3  3*^  45'  39''^ 


.  ?  /■ 


Pi7558?i 

IO,CCOOCO 

,  9,744834 


/r  " 


t  i  .*  {  »  I 


CHAP.  V.  , 

Hawng  the  Amplitude  ef  the  Sume,  And  Elevation  of  the  Pole,  to  fnde 
the  Sunnes  Declinatien,  andconfequently,  hit  true  f  lace  mthe  Zodiaque. 

N  .h«  following  Dingram,  „f  ,g.  snnno, 

V  f,  the  Complement  of  the  Poles  Elevation. 
B  C,  the  declination  of  the  Sunne. 

A  H  I,  the  Solfticiall  Colure. 

M  B,  the  Sunnes  Amplitude. 

B,  the  Sunnes  place. 

D  B,  the  Arch  dehred. 


AGFA,  is  the  Meridian. 

.F  M  T,  the  Horizon.  .  . 

G  D  C  M I V,  the  iEquator. 
D  B  H,  a  part  of  the  Zodiaque. 
A,  the  Pole  thereof, 

D,  tl\e  beginning  of  Aries. 

H,  the  firft  point  of  Cancer. 


■  I 


R:  1 


LESTE. 


In  the  Reftangle  Triangle  B  C  M,  is  known ; 

1  The  angle  BMC  58^  28'. 

2  TheHypothenufeBM  33^45"  30". 


Hence  we  are  to  feek  (i )  his  Declination :  thus, 

,  As  the  Radius,  90%  .  ’  ^ 

To  the  Sine  of  B  M  C,  38*^  28  ; 

So  the  Sine  of  M  B,  3  3^  45' 

To  the  Sine  of  the  decimation  B  C,  20*^  1 3^  22'/: 

Then  to  finde  D  B,  the  Proportion  is,^ 
As  the  Sine  of  the  angle  B  D  C,  2  3^  31^  30"^ 

,  To  the  Radius,  90<i; 

So  the  Sine  of  B  C,  20^^^  1 3'  22",  > 

To  the  Sine  of  D  B,  60^  o'  o"; 


10,000000 

9^793^3^ 
P, 7^8  34 
S,53^^S 

t 

9,6onss 

10,000000 

9,53866s 

9,937530 


Therefore  the  Sunnes  is  o*  o'  Gemini,  which  was  required- 


CHAP.  VI. 

Having  the  Sms  Amplitude  and  Heclination^to  finde  the  height  cf  the 
,Fole. 

IN  the  Triangle  B  C  M  of  the  former  Diagram,  I  fay. 

As  the  Sine  of  the  Suns  Amplitude  B  M,  3  j'*  45'  3c/',  9,744834 
To  the  Sine  of  the  Suns  declination  BjC,  20"^  13'  22' ;  9,53^^^^ 

So  the  Radius,  90^^,  '  .  ^  10,000000 

To  the  Sine  ofthe  angle,  BMC,  38^  28''  .  ,  ^  ,  9,793^3^ 

1  he  Complement  whereof  5i‘^  3^\  the  Elevation  of  the  Pole  defired. 


CHAP.  VII. 

Having  the  Amplitude  andDecUnation  of  the  Sun^  to  fnde  the  Jfc€nfiond& 
Difference. 

IN  the  Triangle  B  M  C  of  the  laft  premifed  Diagramrac,  M  B  is  the  Amplitude, 
B  C  the  Declination,  and  M  C  the  A  fccnfionall  difference,  which  is  required- 

As 
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•,  ,9,9723(58 

^  .  lO^CQOOOP 


As  the  Co'-line  of  the  Suns  declination  B  €  20^  13'  22''  ’ 

/' V  To  the  Radius,  pcd  i  V  1-1  /  *  ‘  ^ y  t. 

SotheCO-fineoftheSuns  Amplitude  M  B  33d  45'  3^  ^  '  ' 

Tothe  Co-fine  of  the  Afcenfionall  Difference  M  C  27^  37'  28"  p,94743<^ 

or,  having  the,  Latitude  ofthePUce^ 

Afcenfionall  Difference.-  ‘  ^  -  " 

the  ran<5.  of  the  Anj^.CMBlthe  Complof  the  Poles  Elevation,  38‘^'28',  ^,'900086 

^  V  o  .  d'  /  ^  .  .  .10,000000 

Fo  the  Radius  90^"  ;  '  *  ‘ c- 

So  the  Tangent  of  B  C,  the  Suns  Declination  20d  ^ 3'  22  ,  9, 5^6295 

T  o  the  Sine  of  M  C  the  Afcenfionall  difference  27  37  ‘ .  9,666209 


•  ^,.on 

f  *J  • 


1  , 


I  "■  ,  *  Vr  'T-' 

i  J  .1  f'  t  .  i 


.1  - !  ’  ."i  •  J 11  i- 

;  I 


Having  the  Right  Afcenfion  4^^:  Afcenfionall -Diifcrcnce, the 
Oblique  Afcenfion  and  Defcenfion. 

N  the  former  Diagram,  D  C  reprefents  the  Right  Afcenfion,  M  C  the  AXcenfio- 
nall  difference,  and  D  M  the  Oblique  Afcenfion,  which  is  found  by  deducing  the 
Afcenfionall  difference  C  M,  from  the  Right  Afcenfion  D  C.  For, 

« 

CSubflrad?The  Afcenfionall  difference,^  CAfcenfi. 

North<  >to  or  from  the  Right  Afcen'>TheOblike^ 

Ifthe  De-^  ^Adde  yion,  and  it  will  giye  ‘  i  *  ^Defcenfi. 

be  3  \Adde  ‘^T he  Afcenfionall  difference,?  CAfcenfi. 

'South  •v  (com  the  Right  Afcen->The  Oblike/ 

Subflrad  jfion,  and  it  will  give  ^Defcenfi. 


Right  Afcenfion  jr 
Afcenfionall  Difference 

Oblique  Afcenfion  od  zt 
Oblique  Defcenfion  od  ic- 


D  '  " 

57  48  06 

27  17  28 


30  10 


8 


85  25  34 


T.  s  > 


i'fl'. 


J  . 

r  ^ 


CHAP.  VI X. 

•  -  '  ,  ,  C  '  ^  W  m  .  ■>*  5' 

T;epie  the  time  of  the  Suns  rifmg,4}fdfetting,witfthe.length  of  the  Day 


an 

A  Ccording  to  they  Chap.  aforegoingVfinde  the 'Afcenfionall  difference  of 
AV  the  Sun,  which,  when  the  Sun  ,is  in  the  Northern  Signes,  is  to  be  ad- 
/A  ded  to  the  Semi-diurnall  Arih  of  the, Right  Sphaare,  which  is  90!,  but  is  to  be 
fubftraa«d  from  the  fame,  if  he  -be  in  the  Southern  Signes,  and  the  Siirame 
or  difference  will  be  the  Semt-diurnall.Arch,  which  doubled,  is  the  Day  Arch ,  whofe 
Complement  to  24  hours  is  the  Night  Arch,  which  bi-feded^  is  the  time  of  the  Sunns 

As  when  the  Sun  is  in  the  firft  point  of  Gemini,his  Afcenfionall  difference  is  found 
to  be  27^  37'  28'',  which  I  adde  to  the  Quadrant,  becaufe  his  declination  is  North, 

and  the  Aggregate  will  be  the  Semidiurnall  Arch.  '  .  d  '  " 

The  Quadrant  or  Semid.  Arch  of  the  Right  Sphere,  •  90  o  o 

Afcenfionall  difference  adde,  _ -7  ^7 

The  Semidiurnall  Arch,  v  >  1 17  37  -8 

The  Diurnall  Arch.  '  '  235  14  56 

p  The 


'yf'* 


V 


\ 


26  H  ARM  ONI  CON  CoEmESTE. 

The  Diurnall  Arch  converted  into  time  majceth  1$^  41'  b",  for  the  length  of  the 
Day,  wliofe  Complenjent  to  24^"^  vU-  1/  o",  is  the  length  of  the  Night,  which 
bi-feded  giveth  die  time  of  die  Sun  r  iling  at  4h 


'1  i . 


Vvi., 


.  CH  AH.  X.. 

f  ' 

HAving  tht  ElevAtiiin  of  the  Pole,  And  DecUnAtim  of  the  Sun,  to  fnde  ftis 
Altitude  at  any  time  affigned,  ' 

Ittthis Frebleme^jifethreeVn'kieis,  ,  < 


/  ^  J» 


F  the  Sunne  be  in  the  ^Equator,  that  is  in  the  beginning  of  Aries  or  Libra. 

Jn  this  Diagram  annexed,  fuppofe  the  Sunat  H  .be  two  hoUres  diftant  from 
the  Meridian  A,  or  30'';  and  the  Elevation  of  the’Pole  R.  F  be  32'  equall 

to  AC,  the  angle  at  A,  being  right  ^therefore,-  '-  ’ 


I  r-*! 


As  the  Radius,  poj. 

To  the  Co-fine  A  H,  30^; 

So  the  Co-fine  A  C,  yia  32', 

To  the  Co-fine  C  H,  j/  24'  13": 


10,  oqooco 

9,9375'iO 

9,793832 

9,73I36z. 


Whofe  Complement  3  a-*  3  y'  47"  is  the  fide  L  H,which  is  the  true  aWmde  of  the 
Sunne  above  the  Horizon. 


2  If  the  Sun  be  in  the  Northern  Signes,  n,  S,  nj. 

In  the  Diagram ‘annexed. 


A  E  Creprefents  theyEquinoftiall. 

the  Pole  of  the  iEquinodiall. 

L  E  R,  the  Horizon.. 

G,  the  Pole  of  the  Horizon.^ 

B  D,  a  parallel  of  the  0  declination. 


E  O,  the  Meridian  of  the  0^ 

B  H,  the  difbiKe  of  the  0from  the  Meridian* 

H  O,  the  declination  of  the  0  North. 

R  E,  the  altitude  of  Pole.  *  .  . 

'  r  - - - —  E  G,  the  Complement. 

Admit  the  Sun  at  H,  be  diftant  from  the  Meridian  B'4 5**  and  be  then  in  o  Gemini, 

where  ms  declination  O  H  is  20‘»  1 3'  22^',  which  being  taken  out  of  the  Quadrant 

c  ^  ^  4^' 3 S'',  which  known,  we  have  in  the  Triangle 

E  G  H  thefe  three  parts.  ,  ^  ^ 

1  The  fide  F  G  28'  o". 

2  The  fide  F  H  4^  38- 

?  Theincluded angle GEH4^<i, 

Then 


4 


1 


Harmon  ICON  Coeleste, 


B. 


1  ^ 

:  ..  j,  ' 

i  ^*1 

i 

■  *  m 

\  >  ^  "m 

f  . 


__  -  thenl&yr  ' 

r* A$  the  Radius  ucg»  M  o  900086 

*  Sto  the  Tangent  ?  G,  j8  ‘  i  o’849485  ' 

/To  theTangentofFK,29*  19  ,  t  1.  ■  vH 

Then  from  F  H%9*  4<  ^8",  I  dedud  FK  29'  19'  3^  ,  h  , 

4oVa/ a'',  thenifayagam-  -  ■  ^  ,  ,  0,940437 

• -t  ,  i  ,0  ^As  AeCo-fipe  ofFK29  ^9^  3d  '  ,  i  94893747 

i  -NTothe,Co-lineofF  G‘38‘^'‘''"‘r  '  "  0,8813^7 

^  Sso  the  Co-fine  ofKH  40^  9,834^73 

^otheCo-finedf<.GH4<5-53^»5^*'"-  '  9. 

*  _  \  t  y/*_ 


t  .  •  .  ! 


‘T 


It  -  I  - 

.  O-  *j 


% 


ij  i 


.  \  r 


rii 


?  n. 

?  i  k 


N  .. 


i-yji ' 


f  •  i 


t 


A 


4  ju  y  *:  s. 


^  4.  ^  ^ 


'•  A  A\j 


u< 


t  -'- 


r*  Ifi  • 


,  I  f 

•  •'./  1 

•  M  ^  g’l  '■ 

*  J4. 


*1  :x'f; 


i<  i ,  t  '.ji }. ; 


jfi-i 


Jh  I  •• 


:(\rx 


■s  ,..n 


;,.  /•  1.  ■- 

> 


P 


I  The 


if 


HaRMOJ^ICON  G,0£  Jw  E,S/^E. 


U. 

oo  o  8o 


I  The  Side  F  G  38d  28'. 

■  2  The  Side  F  H,  iio*^  13'  22'''. 

3  The  included  angle  GFH45d* 

Then  the  Analogic  is  as  before, 

S' As  the  Radius,  90^*, 


I  )To  the  Tangent  of  G  F  384  28^; 
jSo  the  Co-fine  of  F  45<i, 


I  o,ooocco 
P,90oo85 
9,849485 

9,749571 


-To  the  Tangent  of  F  K  25)**  ip'  3<5"i 

4roraFHiio‘‘  ly  22''',  I  deduA  F  K  29'*  i9'36^'',and  there  refts  KH  So*  ?5^ 
46''^.  then.  ^ 

As  the  Co-fine  of  F  K,.2pd  jp/  26^'',  $>,940437 

)To  theOo-fineof  F  G,  38**  28^;  9->^9374S 

)So  the  Co-fine  of  K  H  80*^  53'  4(5'',  9,i9927<  • 

.To  the  Co-fine  of  G  H  8i‘i4p^  51''^:  '  p,i  52583 

\Vhofe  complement  H  N  8**  1  o'  p''  is  the  Suns  Altitude  required. 

The  like  is  to  be  obferved  of  the  C  and  other  Planets  and  Starrs,  for  having  their 
difiance  from  the  Meridian,  and  their  declination  by  the  1 3  Chap,  following,  the 
Worke  will  be  the  fame,  as  before.  ^ 


U  A  T>  \  V  T  '^0  <^0)1';;  j;,  0{ij 

C.  H  A  1  .  t;rbui( 


J  Cii 


THe  Azimuth,  or  Latitude  cf  the  O  from  the  lvfet»diw,ts  >9  of.  the’-I^ 
nzOtt  intercepted  between  the  M^idiaiJi  ae*  the  jfetticaU  paffing  ty  the  ’ 

©^eingunderftood  in  the  fornittSefetBeii  Arch 

.  ",  t  c  fl>i  lO  -JlifLOL)  Of''/' 

In  the  firft  Diagraul^f the  hR  Ghapa  %-<  D  sdi  ol ' 

AstteSitteafGHn'*  24*^  ;  L 

?o  ihfcIlL'’ h"^4  .  9,698970.1.0,  n.  r 

So  the  Siiie  of  F  H  po*,  r  ^  i  ^  .  .  jO|j5CKpopo 

^  Tothe  Sine  of  the  angle  C  3<f*  ^4^  i/'s.,,  ,  7.  Si77349f‘ci,r  ’ 

InthefecondDiagf^;-'-'  ‘“‘i-  —  ■ "“-/ijn  thfe  thM‘E)iS»atti  A  o 
As  the  SineofGH^6<‘  55‘'*y'«,  -* 

Tothe  Sine  of  the  angle  F45J;  9,8494§TirbF,45'*;^<'aw^  "9,8iiap>' 

So  the  Sine  of  F  H  09.*  46^  38''  s>, 972567  So  F  H  no-i  13' 22-’'' 9,972307 

Tothe  Sine  of  the  angle  G  (55'‘  ai'i''  9,958502  To  €,42*  5''  30''  9,820282 

Therefore  in  the  firft  Example,  the  Azimuth  Of  the  ©  is  found  to  be  24'  n*'. 

In  the  fecond,  65“*  21^  1*'.  And  in  the  third,  421  5^  30^^- 


t  ' 


CHAP,  xn: 

Having  the  Elevation  of  the  fole^  and  Declination  of  the  Sun,  to  fnde  the 
timexvhenherpilihedm  Eafi^andWeft. 

IN  the  fecond  Variety  of  the  p  Chap,  the  Compleniient  of  the  O  Declination  F  H 
is  5p  46'  38'',  and  the  Complenient  of  the  Pojcs^leyation  F  G  38*^  28''.  Hence, 
the  angle  G  F  H  (which  is  equall  to  the  Arch  of  the  Equator  A  O)  is  to  be 
fought,  therefore  I  fay, 


t 


^9 


Harmonicon  Coeleste. 


f  '  ''•i  .  .  -  -  -  ^  i  ^  - 

As  the  Tangent  of  F  H,  691  46'  3  8^^*  '  i<>»43?T?<4 

To  the  Radius, pc'*;  . .r  ori/,  tPjQPoow  ,  . 

So  the  Tangent  of  F  G,  18',  h  ‘  . 

TotheCo-fiineofiheanglcFi^?^  {*>4*5^3^* 

Whofc  Complement  O  F  E 1/ 4"  being  converted  into  time,  givel^  s'*  8' 4"» 
and  fo  loi^  is  it  after  6  in  the  morning  when  &e  ©'wiU  be  dne  Eaft,  before  d  M 

night,  when  he  will  be  due  Weft. 


I  •  \ 


CHAP.  ^ 

Having  the  Longitude  and  Latitude  of  a  S  tarte^  finde  its 


IN  the  adjunft  Scheme^  fer 
E  B  T  reprelcnt  the  Sol- 
ftitiall  Colures.  ' 

A/E  C,3he  i£quator.  ^  ^ 

DyE  B,  the  Signifies 
E  and  IP,  the  Poles  of  the  iCqua- 
tor.  ^ 

E  and  T,  the  Poles  of  the  Signi- 
fier.  '  ’ 

O,  the  Place  of  the  Starre. 

E  K,  the  Longitude. 

K  O,  the  Latitude . 

O  N,  the  Declination, 

Thefirftoflanuarie  this  Year 
1650.  the  Declination  of  the 
Vie  ah  s  is  required,  at  which 
time  the  Longitude  of  the  mid¬ 
dle  and  brighteft  of  them  is  25^ 

5^^  5^^  Taurus,  and  the  Latitude  4'^  North,  the  Declination  of  the  Sun  being  fixed’ 
25'^  whercfore,by  the  interfe^i6H  of  three  great  Circies,w«^^haye  fimiced 

the  Oblique  angled  Triangle  E  F  O,  wherein’ is  given  5  *  '  - 
I  The  fide  FF,  the  SuusgreateftOliquity  23*^31' :  ^ 

2  The  fide  E  O,  the  Complement  of  their  Latitude  North  ^  ^ 

3  -The  ang.  F  E  0,the  Complement  of  their  Longitude  iq  the  Q  uadrant  34^  H'  2  5 


F-  ? 


1.  The 


V 


p 


S  Sr£ 

84-.  s 


H^A'RW<bKi€0«^ 

I.  The  Operation. 


^Lfesf‘ll.-* 


Radius  po* 

Co-fme  of  the  angle  E  :?4'‘ 54  25“"} 
Tangent  of  E  F  23'*  31'  %'J^ 
Tangent  ofE  X  iji‘‘  38^49^' 

From  E  O  86'*  <J  o" 
Subftr.  E  X  19  38  49- 


IO,COOOOO 

9,91385^ 

9,638820 

9,332676 


II 


cn 


Refts  XO  66  21  It 


Co-fine  EX,i9‘*  38'' 49^''  9 -,9119 . 
Co-fine  E  F  23^  31'  30'''  9,96231 5 
Co-fine  X  O  66**  21'' 9,603252 
Co-fine  F  O  67.“*  o'  52"  9,591617 

Whofe  0N,22'*  59'  8"  is  the  Decli¬ 
nation  of  the  brightcft  of  tht  PUn- 
desy  that  was  fought  for- 


ITT  17 

S /'/IX .  CHAP.  XIV.  ■  1 

/a  DtcUmnon  and  Latitude  efa  Starre,  to  finde  the  Right  ^ 

y//d¥«  iijdHR  T  the  tebovementioned,n/thelaft  Chap.  I  demand  the  Atofi- 

76  ^  on  of  the  Pleiades,  having  obtained  their  Declination,  we  have  in  ^1*^  J*^*® 

With  the  angle  OE  therefore  to  finde  the 

angle  F,  the  Analogie  is, 

AstheSineofF  O  0^52'^  i* 

*  ^i-rr,  v^3-  To  the  Sine  of  of  the  angle  E  34'*  54  28  i  '  odsloli 

So  the'''SineofEO*86*  o'  '  '  v*  'I]' 

T«4f„.\inPir.frhpG:nmol.  of  theart&Ft:38?;i9''24"  •  9,'7944‘’° 


(^(yyrv^  U-rrt 

Coyn  0^^  ef(^^ 


y" 


CHAP,  xy.^ 

Having  the  peclination  atii  Right  Jfcenfm  of  a  Siam,  to  finde  the  Lenp- 

tudemdLa^^  IV-  u,  .  a  Wr.  ^ 

! 

IN  the  Diagram  of  the  1 5  Chap,  having  the  Right.  AfcenfionoRtfte  .bright  Sarre 
ofthe  VUiadeSy^  N,  and  the  Declination  thereof  N  O,  With  .  9^-1 

quity  ofthe Ecliptique  ZEN,  we ar^  to  enquire  its  Longitude  E,^,,  4 

tilde  K  O-.wherrfore  in  the  Triangle  ZNE,  we  have  (0  the  angle;  Z  E  N  2  , 

-i'  30"  (2)  the  fide  E  N  51*  4°'  36^  theh'I  reafon,  _  •  •.  , . ; ; 

No.  '22^59'?'' 
Tailing  ,N,Zi8  51 A4 

Reft'e  Z  o"~4~T54. 


As  the  Radius  pC, 

To  the  Tangent  of  the  angle  Z  EN  23  31'  30  9,^38^20 

So  the  Sine  of  E  N  51*^  40^ 

jTo  the  Tangent  of  Z  N  1 8*^  51'^  24''''*  9^53  3^'^! 


Then  to  finde  the  Angle  E  Z  N,  and  the  fide  E  Z,  the  Analogi?  is, 

_ _  M  n  «no-d7-s. 


f  r 


.  Qfi- 

,  1  k.  C4.  • 

*  .►.* 

‘.ij  V-> 

*  »  . 

*  *  r  ■ 

y  *  *  *•  * 


As  the  Sine  of  Z  N  1 8^  51' 24'''' 

To  the  Sine  ofthe  angle  Z  E  N,  23^  31*  3^  \ 

So  the  Sine  of  E  N  51*^40^  36'"'^; 

T o  the  Sine  of  E  Z  N  7  5*^  4^^  5^^* 

As  the  Sine  of  Z  E  N  23^^  31''  3^*^ 

To  the  Sine  of  N  Z'^iS'^  51^  24^'^ 

So  the  Sine  of  E  N  Z 

3.  .  •  - 

■Which:  angle  E  Z  N  js^e^uall  to  thie  angle  Q  Z  K-  _  f, , ; ; 

Then  to  6nde,ihe,Lfit)tude  0  K,  I  fay,. 

As  the  Sine  of  O  K  Z  96'*,  ‘C  1  . 

Jo  the  Sine  of  Z  0  4“  7' 44"  7/  ' 

'  •  So-the  Sine  of  G  Z  K  75^  40'  5 '',  > 

•  To  the  Sine  ofthe  Latitude  O  KV  o  o 

m 


•%  -»• 
t  — 


cl 


9,3°9473 

9;6oii35 

9,894607 

;  9^986269 
9,6614  3  5 
^,36947'3 

1  G^OOp'O'OO 

51,908338 

I'  '■-yi 


.y  rr  *  r< 


C?  ,  .... 


j  a; 

iO,cdoqoo 

8,857334 

9,98*5?  69 
8,843603 


Laftl’ 


armonicon  C^oeleste. 


9^ 


Laftly  to  finde  the  Arch  Z  K,  and  confequently,  the  Longitude  E  K. 

As  the  Tangent  of  the  angle  K  Z  O  40'  5  ",  lojpidiy 

To  the  Radius  po‘‘;  10,000000 

So  the  Tangent  O  K.  4' 0'',  8,844644 

TotheSineofZRT'Ji'zd''':  8,252019 

Which  being  added  to  E  Z  540'4 ''  9^^  giveth  E  K  55^  5'  ?  5'",  which  i^  the  true 
Longitude  of  the  middle  and.brightcft  Starre  pt  the  from  the  Vernall  jEqui- 

nox  E,  at  the  time  given. 


CHAP..,  XV  I.  ; 

Having  the  Meridian  Jltitnde  ofan^a^notvn  Starre and  the  Bifiance 

thereof  from  aknown  Starre, to  fndstlft  Longitude  and  Latitude  of  the 
unknown  Starre.  ; 


A 


Bout  the  end  of  the  Year  1 577*  T^ffeobferved  the  Diftance  of  the  little  Star., 
in  the  Breaft  of  Pegafni  from  the  bright  Starre  of  the  P^/iltur  to  be  exadiy  45*^ 


31^  ani  by  the  Meridian  altitude  thereof, he  found  the  Declination  to  be  22* 
26  ^^North,  which  given,  the  LoitgitiideW  theTaid  Starre  is  to  be  enqui¬ 
red  therefore  m  the  Oblique  angled  Tri^igle  (of  the  annexed  Diagram)’?  O  L  ig.^ 

known.  •  .1 

1  F  L  the  Complement  of  the 

declination  ofthe  bright  ^  of  the 
r«//»r  82*^8^. 

2  F  O,  the  Complement  of 
the  declination  ofthe  ^  iuthe 
breaft  of  Pefi^afm  67"^  34 

3  OL,the  diftance  of  them 

45^  ' 

'  Hence,  the  angle  at  F  (which 

is  the  difference  of  their  Right  JVP 

Afcenfions)  will  be  found  to  be  * 

^44^  54^  33'''',as  I  (hall  here  de- 

monftrate.  • 

Sine  of  F  L  825  8^  ^5995^93 

Sine  of  F  O  O7  34  9>9<^5^24 

Difference  14.  34  — — - - 

ISumme  ^  I9i9^^7*7  - 

1 1  Quadrat  of  the  R.  20,000000 
BafeLO 

Difference  of  F  L  and  F  O 

Summe 
Difference 


\  ofthe  Summe 
\  ofthe  Difference 

III  Summe 


30 

15 


2 

28 


30 

30 


I  Summe 

II  Qadrat  of  the  Radius.  - 

III  Summe. 

1 1 1 1  Quadrat  of  the  Sine  of  half  the  angle  fought 
Which  Bi-feded,  giveth  22427^17''''  ' 


P,5pp5t6 

9.4^<^2i5 

19,125731 

ip,9<5i7i7 

20,CCCCOO 

19,125731 
19,164014 
9,582007 


7- 


/y 


Whofe  double  ,  44''  54''-  34"  **  angle  L  E  O,  which  is  equall  to  the  Aich 
D  E  the  difference  of  their  Right  Afcenfions,  which  Arch  1  adde  to  the  Right  AC- 
cenfwn  of  the  bright  3^  ofthe  Vultur  292d  3  "f  and  the  Sumnje  3  37  29  34  is  the 
Right  Afccnfion  ofthe  Uttle  Starre  in  the  breft  of  ,  , 


t- 


22  HaRMONICON  CoELESTE. 

Then  having  the  Declination  of  this  Starre  22^  North,  and  the  Right  Alcen* 
lion  37^  2p'  34'''  the  Longitude  of  the  faid  Starre,  by  the  1 5  Cha|).  will  be  found  to 
be  36'  K,  and  the  Latitude  thereof  29^^  24'  North.  -  . 


-•r* 


CHAP.  XVII. 

V 

■I-iavwgthegrektejl  obtiquitjofthe  Ecliptiquej.hgetkr  witk 
of  the  fointgi^cnfrom  the  M>qumoBid!f  to  pnde  the  Atagle  op  the 
[cUion  of  the  EcUpique  with  the  Meridim. 

\  ■*  r 

IN  the  Diagramme  of  the  5  Chap,  we  have  known  in  the  Triangle  D  C  E 
v.  V  I  \The  angle  D,  the  greateE Declination  of  the  O  23*^  3i  '4C>''. 

^  D.B,  the  l^iftance  of  ©  from  the  beginning  of  T.  vt?i,  60^  o' 

3  The  Angle  Cpo^. 

Then  the  Anaiogie  is,  v  -  - 

.  ..  .  ..  As.  the Rjadius pod,  ,  >  ,r.j'  -  ■  ’  .  ^9,DOt:;c?co 

To  the  Tangent  ofthe  angle  BD  C  23^  3if '30'^;  .  f 20  . 

*:  ..SptheCo'iine^ofb  B  <5o\ 

.  j  -  ,  -  To  the  Co-tangent  of  the  angleJD  B  C  77^  45^13'^*  •  *  '9^337790 

*  Which  77*1 43' 1 3^' is  the  angle  of  the  EcliptiqUe  with  the ‘  Meridian,  that 
fought  for.  ,  '  -A 


7  CHAP.  XVII 1. 

.  "  '  I  I  V  ,  ^ 

Having  the  Declination  of  the  F&intofthe  Ecliptiquegiven^  together  with 
the  Altitude  of  th  e  JEquator^  tofnde  the  angle  of  the  Meridian^  with  the 
Horiz>on,  ^ 

IN  the  Diagram  of  the  faid  5  Chap,  we  have  in  the  Triangle  B  CM,  (i)  the  an¬ 
gle  BM  C,  the  Elevation  of  the  .^Equator,  3  8'‘  28'  (2)  B  C  the  Declination 
Sie  point  g’iven  2o<‘  1 3'  22''.  Hence  the  Angle  M  B  C  is  to  be  e^qired.  There:; 
forelfay,-  ^  1 

As  the  Co-fine  of  B  C  20*' 1 3' 22",  9,97n<^’7  * 

To  the  Co-fine  of  the  angle  BMC,  3  8.,  28',-  9*893747 

So  the  Radius,  po**,  •  lo.coccco  ... 

TotheSineoftheangleMBC,  56d33' IS"-  '  -  9,921378 

%  \ 

Which  y(S:d  3t, 1 5"  is  the  angle  of  the  Meridian  (or  Circle  of  Declination)  with 

the  Horizon,  that  was  required. 


CHAP."  XIX. 

rof  ndethe  angle  Orient  ^or  Altitude  of  the  90^  of  the  Ecliptique^  and  an- 
feqmntly  the  Feints  afeending  anddefeending*  j 

Flrff  we  are  to  enquire  what  Signe  and  degree  is  in  the  Ctxlu 

Admit  the  Sun  be  in  :o  jr,  diflant  from  .  the  Meridian  3^°  or  45^  Ad  0mm. 


\  Right  Afeenfton  0  in  o  u:  by  the  3  Chap. 
Diftance  of  the  ©  from  the  Meridian,  Subilraft. 


D  ' 

'57  4^ 

45  .  o 


tf/ 

6 

o 


Right  Afcenlion  of  the  Medtam  Cali*  .  4^  ^ 

Hence,  the  Point  culminating  is  1 34  5  Aries, '  for  in  the  Diagram  of  the  5 

Chap,'in  the  Triangle  BCD,  I  fay,  .  - 


ARMONICON  L/ CELESTE. 


As  the  Radius, 

To  the  Co-tangenc  D  C,  i  ’2‘^4S^  6^^;  ^ 

So.  the  Co-fine  of  the  angle  B  D  C,  2.^'^  31^  30'^, 
'  To  the  Co-tangent  of  I)  B  1 3*^  55^^  8'^: 


10,000000 

10,643544 

9,962315 

10,605859 


That  is  the  1 3"^  55^  Aries,  which  is  the  Point  Culminating,  the  Declination 
whereof,  according  to  the  2  Chap,  is  5*^  30'  3  North,  which  taken  out  of  the-  Ele¬ 
vation  of  the  Pole  51^32^,  leaveth  46*^  I"' 25*^^ ,  which  is  the  diftance  of  the  Point 
culminating  from  the  Zenith,  then  according  to  the  17  Chap,  the  angle  of  the  point 
culminating  with  the  Meridian  is  found  to  be  67*^ 

Then,  in  the  annexed  Diagram, obferve 
that  Z  H  C  D  Z  reprefcnts  the  Meri¬ 
dian.  ' 

S  B  Q  ,  the  iEquator. 

P,  the  Pole  of  the  ^Equator. 

H  B  D,  the  Horizon. 

Z,  the  Zenith,  or  Pole  of  the  Horizon. 

E,  the  Point  Culminating. 

L  P,  the  90  or  greateft  altitude  of  the 
Ecliptique.  <  *  'Hj 

F  E  X,  a  Semi-circle  of  the  Ecliptique.  . 

F,  the  Point  Afcending. 

X,  the  Point  defeending.  • 

P  F  L,  the  angle  Orient. 

PXL,  the  angle  Occident. 

Thefe  things  premifed,  we  have  in 
the  Right  angled  Triangle  ZEE,  (i) 
the  fide  Z'E,  the  diftance  of  the  Point 
Culminating  from  the  Zenith. 46^1^ 

25^''  (2)  the  angle  Z  EL,  the  angle  of  '  _ 

the  Point  Culminating  with  the  Meridian,'  ^7^  5^  Hence  the  fide  Z  L  is  requl^ 
ted.  therefore,  '  -  ■ 

As  the  Radius,  90*^,  ^  ^  io,cooooo  *  * 

To  the  Sme  of  the  angle  ZE  1,^7'^  5^ 37'''-  j  9,9.^4327 

So  the  sine  of  Z  E  46^  25^^  '  '  9,857107 


of  Z  E  46^  25' 

To  the  Sine  of  Z 141"^  3i'ii'^ 


9,821434 


Whofe  Complement  P  L  48*^  28^45/'',  is  the  Altitude  of  tie  90^  or  angle  at  F 
X.  .  t 


or  X 

Then  in  the  Triangle,  X  E  H,  is  known./ 

,  I  The  angle  X  48  28^  49''. 

,  ,  2  EH,  43^  58' 35''-  K  '  .  .  - 

3  The  angle  X  HE, 90 '  /  ;;J:3  -  ; 

Then  to  finde  the  fide  X  E,  the  Analogic  is,  i.  .  •  '  ^ 

As  the  Sine  of  the  Angle  E  X  H,  48^  28'  49",  0,874324 

To  the  Sine  of  E  H  43^  58'  25^'; 

So  the  sine  of  the  angle  Z  H  E,  90^,  /  ‘  ir  oocooo 

ToThe  Sine  ofXE,68'‘ 1^52''  '  '  9^967261^ 

The  point  of  the  Ecliptique  culminating  at  E,  is  before  found  to  be  13^^  55^  8^' V, 
from  which  deduiffing  X  £,  68*^  i'  52^^  or  two  Signes  8  52'',  there  ’remaineth  the 

point  of  the  Ecliptique  Defeending  at  X,  5^^  5  V  16''  j:??,  whole  oppofite  point  5^  53' 
I  is  the  point  of  the  Ecliptique  Afcending  at  the  fame  inflant  at  F. 

Orthus,  which  is  ail  one.  '  • 

As  the  Co-fine  of  Z  Z  42*^  3 i  .  9,8743  24  ’ 

To  the  Radius  90^;  io,oocooo 

So  the  Co-fine  of  Z  E,  46^^  2  9,841 585 

To  the  Co-fine  of  E  L  21  ^  58^  8^^  9,967261 


G 

% 


Which 


34  ^  A  R  M  O  N  I  C  O  N  C  OE  L  E  S  T  E. 

Which  added  to  the  Medium  Calt  Y  i  ’a  5  5'^  maketh  the  5a  5  to 

which  adding  three"  Signes,  giveth  the  Afcendant  ja  5  as  before. 


CHAP.  XX. 

*  »  *  » 
Tojindethe  ParalUBicall  Angle ^  or  Angle  of  the  BcUftique' with  the  Ver- 
’  ticall  Cirele.  . 

/ 

'>He  angle  of  the  Ecliptique  with  the  Vcrticall  circle  (which  I  call  the  Parak 
ladicall  angle  )  is  an  Angle  made  by  the  Oblique  cutting  of  the  circle  of  al¬ 
titude  with  the  Ecliptique,  which  is  right,  or  pod,  when  the  faid  circle  paf- 
feth  through  the  pod  of  the  Ecliptique,  but  falling  without  the  fame  its  Ob¬ 
lique,  as  the  folllowing  Diagram  demonftrates,  where, 

D,  denotes  the  Zenith. 

D  C  B,  the  Ver ticall, Circle. 

D  E  H  V  T  D,  the  Meridian. 

T  A  B  .H,  the  Horizon. 

V  AE,  a  Semi-circle  of  the  E- 
cliptique. 

C,  the  angle  of  the  interfedion 
pp  of  the  Ecliptique  with  the  Verti¬ 
cal!,  which  afterwards  we  call  the 
Paralladicall  Angle. 

Y”  In  the  foregoing  Chap,  is  (hew¬ 
ed  how  to  finde  the  Point  of  the 
Ecliptique  Alcending  at  any  mo¬ 
ment,  in  any  Region  whatfoever, 
and  how  to  finde  the  djftance  of 
any  point  pf  the  Ecliptique  from 
the  fame,  ^ich  being  obtained, 
with  the  Altitude  of  the  fame 
,  .  ,  r  1.,  ^  point  above  the  Horizon,  as  is 

taught  in  the  10  Chap,  we  may  come  fpeedily  to  find  the  Paralladicall  angle. 

Admit  the  Sun  at  C,  be  in  the  firfl  point  of  Gemini  diftant  from  the  Meridian 

45:^^  AdOrtum^  as  before,  at  which  time  the  Suns. Altitude  is  found  by  the  lo  Chap. 

to  be  43^^  6^  3  and  the  point  Afcending  by  the  ip  Chap,  is  yd  Leo,  from 

which  point  the  Sun  is  diftant  5y  ^  y  5'  1 6''  which  known  we  have  in  the  Triangle  A  B 
C,  in  the  former  Diagram,  (i)  A  C  (5y  ays''  (2)  B  C  43^^  6'  3  then  to  finde 
the  angle  A  C  B,  the  proportion  is,  r  - 
Tangent  of  A  C,  6^^  i6'\ 

Radius  pcd; 

Tangent  of  B  C  43"^  6'  3  y^',"  t  f  :  . 

Co-fine  of  the  angle  B  C  A  6^  1  f  47'^:  ' '  ' 


io,34pi3i 

I  o,ccooco 

9,971 

9y622l^2 


Or  in  the  Triangle  DEC. 
Tangent  of  D  C  46*^  y  3'  2y'',  j  J 

Radius  po**; 

Tangent  of  C  L  24^  f  44",  . 

Co-fine  of  the  angle  L  C  D  ^y^  1 3'  47'^: 


io,C28^7<5 
io,ooqoco 
p, 650858 

p,622ipi 


Therefore  the  Paralladicall  angle  is  6y^  13^47'^,  there  be  other  ways  to  finde 
the  faid  angle,  but  more  difficult,  which  for  brevity  fake^  I  paffe  by. 


CHAP. 


L. 
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CHAP.  XXI.  ^ 

of  the  Far  all  AX  of  the  Sun^  and  S  tarns. 

He  true  place  of  a  Starre  is  a  point  of  the  Firmament  (hewed  by  a  right  line 
drawn  from  the  C  enter  of  the  Earth  through  the  Center  of  the  Starre^  but 
theVifible  or  apparent  place  is  determined  by  a  line  drawn  from  the  eye, 
through  the  Center  of  the  Starre. 

Therefore  the  Parallax  of  a  Starre,  is  an  Arch  of  a  great  Circle  palling  by  the  Ze¬ 
nith,  and  the  true  place  of  a  Starre,  namely,  the  Arch  of  the  fame  Circle  intercepted 
between  the  true  and  apparent  Place. 

A  Scheme  (hewing  what  the  Parallax,  or  Diverfity  of  Afped  is. 


& 


1)/ 


j: 


B 


A 


-T 


In  this  Figure,  A  denotes  the  Center  of  the  Earth. 

B,thc  Place  of  the  Superficies  of  the  Earth  from  whence  the  St^re  u  iecn. 

eject  Their  places  in  their  Orbes.  ^  ^ 

A  C  A  0  E,  A  C  C  ,  the  lines  of  their  true  places. 

BrJD*  B0*F,Wb  CH,  The  lines  of  their  apparent  places.  ’  V  ,  , 

hLc!  the  angle  made  byThe  interredioa  of  the  faid  two  lines  through  body 
of  the  Planet  Ps  the  angle  of  Parallax,  that  is  to  lay^  m  J  ^he  angle  Ad  B,  whicE(ac- 
cording  to  the  i  ^of  the  i  of  Elements)  is  equal  to  the  angle  C  d  D.  In  the  O  the 
angle  of  Parallax,  is  the  angle  A  O  B..  And  kfl;ly,in  the  it  is  the*  angle  A  ^  B, 

or  G  r  H,  which  is  all  one.  .  ,  ,  t  .  j  V  .  r  u 

BvVhis  It  is  manifeft,  that  the  neerer  a  Stane  is  to  the  Horizon  and  Center  of  thtr 

Barth  the  greater  is  the  Parallax,  and  hence  it  is.  that  the  Oirbite  ot  the  Moon  being 
neereft  to  the  Earth,  her  Parallax  is  greateft  and  moft  perceptable,  becaufe  the  Se- 
midiatneter  of  the  Earth  beares  a  fenfible  proportion  to  the  Semidiameter  of  the 
Moones  Orbite,  though  it  be  very  little,  or  nothing  at  all  in  comparifon  of  the  Orbes 
of  T>  U  and* the  fixed  Starres,  which  is  caufed  by  the  Iiitervall,  and  vaft  difiance 
which  is  between  them,-for  the  Semidiameter  of  the  Earth  according  to  the  Propor¬ 
tion  of  my  numbers  is  exaftly  68  j,  which  is  its  true  Proportion  to  the  Seraidiameteri 

of  all  the  planetary  Orbes. 


CHAP.  XX  11. 

'ofindethe  Far  all  ax  of  the  Sun,,  Moon,  and  other  Planets  in  the  Fertkad 

C tr cle,  or  Circle  of  Jltit tide,  ^ 

N  the  TO  Chap  of  this  Book  1  have  (hewed  how  to  obtain  the  true  Altitude  of 

theO  C  and  Planets  above  the  Honxon,and  in  the  following  Book  have  (hcwt 

ed  likewife  how  to  get  their  Difiancc  front  the  Center  of  the  Earth  at  any  time 

afi'i^^ned  its  thoirefore  requifite  1  here  (hew  how  to  finde  their  Parallax,  or  lyer- 
^  ’  '  n  ^  Iitv 


1 


Hahm’onicon  CoelesteJ 


of  A  rpbd,  wbkh  I  ftall  de  raonfeite  botli  in  AidB^de,  Longitude  and  Lattode^ 
and  iirl!  of  the  firll,  of  which,  .for  ilhifixadon,  1  ihall  kt  down  three  Examples, 

I  The  Almudc  of  sihove  the  Horizon,  being  jo%  and  his  diflance  from  die 
Earth  eo^oo,  1  demand  liis  Parallax  in  that  Altimde  and  diPance.  In  the  former  DL 
agramvluppofe  K  %<S  T  be  the  Driks  of  cf,  wherckilirDm  X  to  cT,  i  number  the  di- 
fiance  of  d'^itom  tbfi'2ietU£kX,So\i^iuch,done,  we  hare  In  the  Triangle  A  c?  (i  ) 
rthe  fide  A,^*eo50o:(:!;)rilie  fide  A  (  ?}  the  angle  cLA  B  .ga ,  Hence,  the  angk 

A  <T  B,  (which  is  equal!  to  the  Angle  C  d'  I>,  will  be  /  -50^. 


1  ^ 


Ssitfe 
'  ■  ‘'Sfde'A"B"‘ " 


V  I 


r»f 


3eti  500^0 


Summe 

IXfference  * 
Tangent  of 


,60568.6; 


’>,782247 


60431.5 


50-'  cr 


5,781263 

10,076186 


Tangent  of 
Difeence 


f 


49^5^  ic 


15,857-^49 

105^075202 


3^  50'''^  which  h  the  angle  A  J*  B,  or  C  D, 

■  Pzcallax  of  s?  ta  the  Vcrticaa  Circle^,  that, was  required. 

>  2  Admit  the  ©  be  Perig-  and  dil^t  from  the  Zenith  77'*,  his  Parallax  in'that  AS* 

tirade  and  diftance  being  required.  HisPerigpm  diflance  is  98225),  which  known, 
let  us  repair  to  the  premifed  Db^ram,  where  in  the  Triangle  A  ©  B,  we  have  given 
(t)  the  fide  A  ©  98229.  (2)  the  fide  A  B  68i  (3)  the  angle  BA  ©  77 ,  Hence,  due 
angle  of  Parallax  B  ©  A,  may  fpeedily  be  obtained,according  to  the  former  Analcgk- 
Side  A©  98229.0  ^  . 

SideAB  '68-J  >  . 


Stanme  98297-5 

Difference  981^0.5 
Tangent  51’'  sc/o'f 


r,oo'>T42 


5»99I937 

1^,099395 


.•1 1-.  , 


Ag. 


_  1 J; 


ic,09i'33i 

10,098790 


Tangent  51  27  40 

Whofe  Difference  2  .20  is  the  Parallax  oftheG  required. 

Lettis  fuppofe  the^be  Perig.and  Diftant  from  the  Zemth  45^.  Kcr  Pengmn 


Diftlince  A' v'is  387  3^  which  known,  the  Praxis  is  the  fame  as  Wore,  for  in  the 
^ie  A  t  we  have  A  Q  3873.  A  B  6B  5  with  the  induded  angle  B  A  ^  45^ 
Therefore/  . 

AstheSurnmedfthe  Sides 394^*5,  4,595^^^ 

To  the  Difference  3804.5  4^y^o2p7 

So  the  Tangent  of  67*^  30^  o''*  10,382776 

To  the  Tangent  of  66^  46^  ^^53  ^74^  ^ 


'  Refb  angle  B  C  A  '  43^  3  which  is  equall  to  the  angle  G  C  H,  the  Pa¬ 
rallax  of  the  (^defired- 


CHAP.  XXIIL 

0/  the  Parallax  of  the  Sun^  Moon  and  St  arshin  Longitude  and  Latitude^ 


THe  Parallax  in  Longitude  is  an  Arch  of  the  Ecliptique  (or  parallel  thereto) 
intercepted  between  two  great  Circles,  whereof  the  one  paffeth  from  the 
Poles  of  Ecliptique  and  the  true  place,  the  other  from  the  faid  Poles  by  the 
apparent  place,  fo  that  the  Parallax  of  Longitude  is  onely  the  Difcrepancie^ 
orDifferenceofthe  true  and  apparent  Place  according  to  the  Longitude  of  the 
cliptique. 

The  Parallax  of  Latitude  is“an  i'rch  of  a  great  Circle  palling  by  the  Poles  of  the 
Zodiaque  to  the  apparent  place  of  the  Starre,  intercepted  between  two  Circles  of  the 
Ecliptique  equally  diftant,  whereof  the  one  paflethbythe  true  place  of  the  Static, 
and  the  other  by  the  apparent  Place.  ‘ 

In. 
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OELE  STE, 


X 


\ 


V 


^np 


H 


K 


V 


In  the  Diagram  annexed,  ad¬ 
mit  C  be  the  true  place  of  the 
Planet,  R,  the  apparent  place, 
and  C  R  the  Parallax  of  Altitude 
then  is  the  Parallax  of  Longitude,  £> 

the  Arch  of  the  Ecliptique  C  l, 
which  is  intercepted  of  the  two 
great  Circles  K  L.  and  K  C.  And 
the  Parallax  of  Latitude  is  an 
Arch  of  the  great  Circle  KIR, 
intercepted  between  I  the  Eclip-  ^  ^ 

tique,  and  the  Pricked  Line  paf- 
(ing  by  R,  a  parallel '  thereof. 

Thefe  things  premifed,  we  (hall 
haflen  to  pradire,and  by  the  way 
fliall  infert  fome  fhorc  Dirafti- 
ons,to  know  when  they  have  Pa¬ 
rallax  of  Longitude  onely,  and 
when  Parallax  of  Latitude  onely, 
and  when  Parallax  both  of  Longitude  and  Latitude. 

1  If  the  Verticall  line  (or  line  paffing  from  the  Zenith  to  the  Planet)  be  the  Sig- 
nifer,  there  is  then  no  Parallax  of  Latitude,  but  onely  of  Longitude. 

2  If  the  Verticall  line  palling  by  the  Planet  fail  diredly  upon  the  Signifer,  ma¬ 

king  thereby  right  angles,  there  is  then  no  Parallax  of  Longitude,  but  onely  of  La¬ 
titude..  1 

j  |f  the  Verticall  line  paffing  by  the  Planet  fall  upon  the  Signifer  with  ob¬ 
lique  angte,  the  Planet  then  hath  Parallax  both  in  Longitude  and  Latitude. 


..  i 


^  u.  « 


CHAP.  XXIV. 

.  ■  “To  Calculate  the  Parallax^  both  in  longitude  and  tatitude. 

By  the  20  Chap,  we  found,  that  when  the  0  is  in  o  n,  diPant  from  the  Merid, 
ad  Ortftm,  the  Parallai^ical  is  65*^  1 3^47^^  as  it  is  repreienced  m  the  Dia¬ 
gram  of  the  laft  Chap,  by  the  angle  A  C  B,  and  bccaule  the  Vercucall  line  L 
hills  upon  the  Ecliptique  E  A  V,  with  oblique  angles  at  C,  the  ©  hath  there¬ 
fore  Parallax  both  of  Longitude  and  Latitude  according  to  the  3  ^  Rule  of  the  laR 
Chap,  wherefore  to  finde  the  Parallax  of  the  O  Longitude  1 C,  and  the  Parallax 
in  Latitude  I R.  I  fay, 

I 

As  the  Radius,  90'^, 

T o  the  Tangent  of  C  R  2^  20''-'; 

So  the  Co-fine  of  the  angle  R  C 1 6^^  1 3^  47^'', 

T  Q  the  Tangent  of  C I  59'': 


/ 


IO,OOOCOO 

31703 

9,(522191 

6,453894 


II 


IO,COOCOO 

9,95Sc85 

6,831703 

6,789786 


As  the  Radius  90^, 

*10  the  Sine  of  the  Angle  R  C I  65^^  1 3'  47''''; 

So  the  Sine  of  C  R  2'  20^'', 

T  o  the  Sine  of  R 1 2'  7^^: 

Therefore  the  Parallax  ofthe©  in  Longitude  Cl  is  o' 59''',  and  the  Parallax  in 
Latitude  R I  is  2'  7''. 

fter  the  fame  manner  may  the  Parallax  of  the  C  other  Planets  be  found  in 
Longitude  and  Latitude  at  any  moment,  in  a^y  Region,  or  Latitude  whaefoever,  by 
pbferving  the  preraifles. 

Chap. 


CHAP.  XXV. 

T 0  finde  the  Parallax  of  the  Sun  and  Moon  ^  oihermfc  then  is  taught  in  the 
\  22  chapter, 

T  He  Parallax  of  the  Sun  and  Moon  cannot  poffibly  be  obtained  with  more 
eafe  and  dexterity,  then  is  their  taught  in  the  22  Ghap .  yet  becaufe  I  have  in- 
fertetl  a  Table  of  their  Horizontal!  Parallax,  1  (hall  here  (hew  you,  how  that 
by  help  thereof,  there  Parallax  in  the  Circle  of'Alcitude,  may  be  found  after 
another  manner, by  help  of  the  Tables  of  Naturall  Sines  and  Tangents.  But  I  proceed 
firfl  to  make  Demonftration.  ‘  i'  ' 

In-th'^  Diagram  annexed. 

A,  reprefehts‘the  Center  of  the  Earth. 

B,  the  Superficies  or  place  from  whence 
we  behold  the  Starre. 

A  G  L,  the  true  Horizon.  < 

B  H,  the  apparent  Horizon.  -  " 

F ,  the  place  of  a  Starre.  D ^  the  Zenith 
LF,  the  Altitude.  •  ^ 

D  F,  the  difiance  from  the  Zenith. 

A  K  B,  the  Horizontal!  Parallax.  * 

A  F  B,  the  Parallax  required  in  the  Alk- 
tude  given. 

According  to  the  Examples  in  the  22 
Chap,  we  are  to  finde  the  Parallax,  of  the 
Sun  in  the  Circle  of  Altitude  when  he  is 
.  ..  '  C  Pcrig.and  difianc  from  'the  Zenith'  77^ 

and  to  finde  the  Moons  Parallax  in  the  faid  Circle  when  (hee  is  alfo  Perig.  but  difianc 
from  the  Zenith  D  45^  therefore  in  this  Diagram",  I  nurnber  the  difiance  of  the  Sun 
from  the  Zenith  77^  viz>.  from  D  to  F.  , 

BAF77'^o',whofeSineCF  is,  P7437 

Sine  of  the  Com  plement  C  A  i  o''  viz..  22495^ 

Sine  of  the  Horizontal!  Parallax  A  H  B  2^^  2 Subfir.  6^ 

•  Refis  B  C 


...H 

^  >  1  t 


22425 


Then  in  the  Rcdangled  Triangle  B  G  F,  the  A  nalogie  is,^ 

As  B  C  22426,  to  G  F  97437-  So  B  C  the  Radius,  to  the  Tangent  of  the  angle 
C  B  F  434482 ,  whofe  Arch  is  77A  2^  20''',  from  which  detrading  the  augie  C  A  F, 
77 1  o'  it  leaveth  the  angle  A  F  B  2''  20''^,  which  is  the  Parallax  of  the  Sun  in  Altitude^ 
agreeing  to  the  Dodriiie  of  the  22  Chap.  ’ 

Inthe(_. 

Angle  D  A  F,  45  bine  C  F  :  70710 

Sine  of  the  Complement  C  A  45**  o^ 


Sine  of  her  Horizontal  Parallax  A  H  B  60'  49''.^ubfir. 


70710 

1769 


Refis  BC  6S94r. 

Then  I  fay. 

As  B  C  68941,  to  C  F  70710.  So  the  Radius  B  C  100000,  to  the  Tangent  of  the 
angle  C  B  F  102  5 66, whofe  Arch  is  45;  ‘^45''  :?2^^,from  which  taking  the  angle  C  a  F, 
45‘^  o\  there  remains  the  angle  A  F  B  which  is  the  true  Parallax  of  the  C  in 

her  Circle  of  Altitude,  and  is  the  fame  that  was  found  in  the  22  Chap. 

This  way  I  fiiew  onely  for  Variety,  not  that  I  would  have  my  Studeut  apply  this 
to  Common  ufe,  as  in  Calculating  Eclipfes,  and  the  like,  in  refped  of  the  difficulty, 
but  rather  to  make  ufe  of  that  in  the  22  Chap,  which  is  altogether  as  exad  and  far 
more  eafie  and  expedite,  being  performed  by  the  Canon  of  Artificial!  Sines  ajqid  Tan¬ 
gents,  which  arc  inferred  in  this  Book,  whereas  this  manner  of  Operation  is  Wrought 
by  the  Naturall.  So  that  Multiplication  and  Divifion  is  here  necefiarily  required,  but 
in  the  other  onely  Addition  and  Subftradion. 

The  End  Of  The  Second  Book- 
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CHAP.  I. 


HE  Theoricall  part  of  Agronomy,  (fo  called  a 
Ihe&yii^  )  is  a  doctrine  whereby  (  as  it  were  With 
Maniiall  Inftruments)  the  Motions  of  the  Planets 
are  lively  reprefented  to  the  eye,  for  as  in  a  Glaffe 
wee  behold  the  form,  fafhion,  and  alfo  motion  of 
the  bod^^jfo  may  we  by  thisTheoretical  Dodrine, 
•  not  onely  fee  the  form  and  order  of  the  Sphaeres 
and  Orbes  of  all  the  Planets ,  but  alfo  apprehend 
moft  fuddenly  the  commun  Accidents  of  all  the 
Planets,  and  may  thereby  be  able  to  falve  all  their 
apparent  motions. 

The  Subjed  of  this  Thcoreticall  Dodrineis^ 
the  proper  motion  of  the  Planets  and  Stars,  which 
we  call  fecond  motions ,  becauie  that  contrary  to  the  apparent  Diurnail  motions  of 
the  Planets  and  Stars  from  Eaff  to  Weft  (  which  is  an  appearance.caufcd  by  the  daily- 
motion  of  the  Earth)  their  own  proper  Motions ,  of  which  wee  fhall  here  treat,  are 
towards  the  contrary  Part,  namely  from  Wefl?  to  Eaft.  , 

The  primary  end  of  this  Science  is  to  falve  the  Phenonitna  ^  ;or  appearance  of  thc^ 
Stars  ,  and  to  finde -their  true  places  to  any  time  given.  The  fecondary  end  is  to  finde 
out  the  Scituation,  Order  and  Form  of  the  World,  and  the  Parts  thereof. 


T he  Princifles  of  this  Docirine ,  whereby  wee  come  to  falve  the  appearances 
in  the  proper  motion  of  the  Planets,  theje  fix  following.^ 

1  That  the  O  is  placed  in  the  middle  of  the  World  ,  in  or  about  the  center  of  the 
Sphacre  of  the  fixed  Stars,  and  hath  no  circular  motion,-  but  centrall  onely. 

2  That  the  primary  Planets  are  each  of  them'  in  their  proper  Syftems ,  moved  a- 
boutthe  0,  and  accomplifh  their  Periodical!  Revolutions  j  moft  exadly  in  their  de¬ 
terminate  and*appomted  times. 

^  That  the  Earth  is  one  of  the  Planets,  and  with  her  annuall  motion  about  the  0, 
deferibeth  her  Orbe  in  the  middle  between  the  Orbes  of  c?  and  9. 

4  That  the  fecond ar\^  Planets  are  ordinarily  moved  about  the  primary  Planets,  re- 
fpeding  their  bodies  for  their  common  Nodes  or  Centers. 

5  That  the  Secondary  Planet  the  q  is  moved  about  the  Earth ,  as  her  Center, 

H  where 


/ 
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-  v/here'by- the  , anauaii  motion  of  the  Earth  hath  not  onely  relation  to  the  Earth ,  but 

i>V  confequeace  to  the  center  of  the  Miojc'Sph^^e  of  the^Baithdi}' Planer 

6  That  as  this  primary  Planet  the’ Earth  is  environ’d  wicli  the  Spbare  ol:  the  ,  lo 
are  fome  of  (if  not  all)  the  other  primary  Planets,  who  have  in  like  manner  iheir 

.  Moons,  or  Coacoraitants  er^compaffing  thtm. 


<  -y  ,  '  '  CHAP.  11. 

ThM  the  Hetxvesis  hd,ve  tio  p)UdOrhs. 

#'"“®~^Here  are  very  many,  even  to  this  prelent  day,  that  fuppofe  the  rlejwens  lave 
I  folid  Orbes,  who  bring  feme  fuperficiaM,  an  feeming  Kealons  for  *eir  aflcr- 
i  tiOfts,  for  if  (fay  they)  the  Heavens  have  no  folid  Orbes,  how  Ihould  the 
Planets  fo  exadHy  obferve  and  keep  their  conftant  and  regular  Courfo  and 

Motions  in  theHeaveas  without  the  leaft  jot  of  «Kertainty,  whereas  it  iheyfhould 

move  as  Birds  in  the  ayre,  it  could  not  then  he  ^ffible  in  Nature,  but  that  they  mull 
deviate  from  quality  :  For  anfwer  hereto,  let  &ch  know  this,  that  the  motion  m 
the  Planets  is  effentian,  and  given  them  of  God  (the  Almighty  Creator  of  all  things) 
in  the  beginning,  whereby  (by  the  decree  of  an  eierna!!  Law)  they  are  compelled  to 
keep  theS  conftant  and  regular  courfes  and  motions  in  the  Heavens,  as  expenence 

daily  verifies,  but  that  the  Starf.ibould  have  foM  Orbs  we  utterty  rejed  it,  as  om 

probable  (yea  altogether  impoffible)  m  Eerum  N^itura^  and  this  Tjcho  (refelling  the 
folidity  of  thofe  Orbs  we  call  C«kftiail)doth  evidently  prove  three  mamier  of  ways 
Firft,  from  the  motion  of  Comets,  Secondly,  from  the  irretraAion  of  the  Ray«  of 
the  Stars,'  and  laftty,  from  the  Pofiture  of  the  Planete,  and  proportion  of  Orbs. 

And  certainly,  were  their  Orbes  folid,  it  were  impoffible  for  Comas  to  pafle  tom 
one  Drbeto  another,  in  fefped  of  their  folidity,  but  the  contr^y * 
'Brahe  in  his  own  time  mbft  acurately  did  obferve,  the  fame  is  dayly  vmfied  from  the 
littbr  and  appearnce  of  the  Starves,  forffie  earth  being  placed  out  of  the  ®t  ffi® 

PknaaeieB^tbes,  it  nmft  :neceffarily  follow,  that  if  their  OAes  were  foh^Jem 
light  wotdd  be  more  dim,  and  their  bright  Rayes  appear  more  broken  and  reftaaed, 
and  hence  ^uld  follow  a  Multiplicity  of  refraaions,  mfomuch,  that  the  Kay&  ^ 
the  Stars  being  toffed  from  one  Orbe  to  another ,  would  be  fo  diverfly  multiplyed, 
that  in  fliort  time,  the  Planets  and  Starves- fliould  appear  very  irregular  m  motion, 
and  in  places  far  diftant  from  their  true  Seates  in  the  Heavens  fo  that  in  one  volution 
.  of  this  terreheall  Planet  wedive  on,  there  would  appear  a  wonderful!  v^ety  m  their 
motions  and  diftances.  Laftly,  the  noble  Tjeh  finding  by  his  acurate  Obf^^ons 
that  the  Planet  c?  in  his  Achronicall  Pofitiires,w,asneerer,the  earth  then  the©^^ 
fometimes  far  mounted  above  him^  he  thought  this  permutation  could: not.  he  pffibfe 
if  there  were  folid  Orbes,  feeing  that  the  Orbe  of  S  fliould  interfed^and  cut  theOr^ 
of  the  0,  although  this  of  Tjche  holdrth  Wot  altogether  true,  that  thefoOrbs  IhOTld 
CTit  each  other,  yet  according  to  the  Genuine  Hypothefis  and  Syfteme  of^tfae  Worla 
aforegoing,  this  of  Tycho  is  really  verified  in  the  Secondarie  Planet^  as  m  me  that 
moves  about  the  Earth,  who  twice  in  her  revolution  interfefts  the  Earths 
the  like  may  be  faid  of  thofe  Concomitants,  or  Guardians  of  and  which  move 
about  their  Bodies,  and  interfed  their  Orbes,  as  the.^  dotfi  the 
fiiall  Ball,  and  now  if  this  be  not  fufficient  to  p^ve  a  fluidity  of  Subftance  in  ^ 
parts  we  call  the  Heavens,"  #'ec  muft  then  confefle  a  mutual!  penetration  of  their  oiid 
Orbs,  or  elfe  d^ttie  the  motlonbf  the  Heavens,  both  Which  common  reafon  tels  us  to 
beimpofliblej -and  hot  to  be  admitted  bfi  :  ,  ? 
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CHAP.  HI. 

7hat  ihe  Sun  is  the  Center  of  the  Vifible  World. 

the  following  Chapters  of  this  third.  Book,  it  will  evidently  appear  to  every 
I  cleer-fighted  man,that  what  we  ftiall  here  deliver  concerning  this  point  is  nothing 
J[but  truth,  the  firfl  that  entertain’d  this  opinion  for  reall,was  iHvloiam  }  jih^gora^, 
whofe  iudgment  and  dexterity  of  apprehenfion  was  moft  exquilite,  notwithftan- 
ding  thofe  brutiOi  times  wherein  he  lived,  but  after  An  i  s  i  ot  le  had  drawn  the 
World  to  favour  his  fond  conedts,  this  famous  difeoverie  of  the  truth  became  to  be 
eclipfed,  and  fo  continued  for  many  Centuries  of  \  eares,  yea  even  untill  this  laB  age, 
when  it  pleafed  God  to  raife  up  fome  noble  and  hcroick  wits  to  make  an  abfolute  dif- 
covery,  irifomuch  that  now  this  opinion  is  by  gU  our  bell  Mafters^of  Agronomy, 
granted  for  no  lelTe  then  truth  ,  for  as  the  continued  obfervations  of  all  Aftronomers 
in  all  ages,  do  perfpicuoufly  prove  the  fame,  fo  is  it  molt  proper  that  the  ©  which  is 
the  mod  worthy  body  of  all  the  Planets, (hould  retain  the  mod  worthy  place  amongd 
them,  which  mud  needs  be  acknowledged  to  be  the  Center,  beddes  if  we  do  but  con- 
fidcr,  the  Sphracall  forme  of  the  World  (which  you  may  difeerne  by  the  former 
Sydeme)  is  it  not  then  (I  fay)  mod  proper,  that  the  0  (who  is  the  onely  giver  both 
of  light  and  heat  to  all  the  Planets  round  about  him),bc  in  the  Center?  from  whence^ 
he  may  bed  difperfc  the  fame  (by  fending  forth  his  Radiant  beames)  into  all  parts  of 
the  Circumference,  which  otherwife  cannot  fo  well  be  done,  were  he  placed  in  the 
Circumference,  or  any  other  point  without  it,  but  onely  in  the  middle.  And  ladly, 
is  it  not  mod  certain  that  the  two  Planets  5  and  ^  refped  no  other  Center  then  the 
0,  and  fo  being  placed  within  the  Orbe  of  the  Earth,  towards  the  Center,  they  can 
never  appear  to  us  (in  this  middle  Planet)  neither  to  be^  in  p,  nor  cP  of  the  0,  and 
this  was  the  main  caufe  that  induced  the  Ancients  to  aflign  them  a  mean  motion  e- 
qitall  to  that  of  the  Sun,  and  refer  the  ina^quality  or  motion  to  thofe  fidious  Epicycles. 
The  like  may  be  faid  of  the  other  three  primary  Planets  placed  without  the  Orbe  of 
of  the  Earth,  though  it  be  notfo  percepcable  to  vulgar  apprehenfions,  andibr  further 
proofe  of  this  affertion  infinite  reafons  Adronomicall  m  ight  be  given,  but  I  P<tfle 
them  by,  hoping  that  the  following  Demondracion  in  this  Booke,  will  be  fufficient 
to  evince  the  mod  diffe  opinion  oppugnanc  hereunto,  therefore  feeing  the  G  is  the 
Eye  of  the  World,  and  very  Fountain  (it  felf)  of  pure  light,  the  Center  doth  of  right 
mod  fitly  belong  unto  him,  from  whence  (one  every  fide) he  may  diredly  behold  the  . 
mod  fixed  concave  of  all  the  Planets  and  Stars  with  right  angles. 


chap.  IV. 

of  the  order  of  the  other  Sph^reS:. 

THere  are  feven  Planets  obfervable  (befides  the  Concomitants  of  T>  and  U  ) 
whofe  Orbes  are  imaginarie  Circles,  whereon  their  glittering  bodies  move 
and  wheel  about,  (as  is  deferibed  in  the  Sydeme  of  the  World.)  Thofe  we 
call  primary  Planets,  whofe  bodies  move  fimply  about  the  0,  and  thofe  fe- 
condariePlanetswhichturnaboutthe  primary  Planets,  whereby  it  comes  to  pafle, 
thatbefidestheirownpropermotionaboutthebody  of  their  primar^^  Planet,  they 
partici  pa  tealfo  of  the  motion  of  the  faid  primary  Planet,  which  moves  about  the  0. 
Ofthis kindly  is obferved  to  have  two  fecondary  Planets  encompalfing  his  body, 
which  ty  help  oftheTelekope,  are  found  to  be  fometime  neer,  and  fometime  fur¬ 
ther  remote  from  him*  In  ^  is  obferved  four  Stars  of  like  kinde,  which  wheel  about 
his  body,  as  their  proper  Center,  the  fird  is  didant  from  him  to  the  fight  about  6  Se¬ 
midiameters  of  the  Earth,  the  fecond  8,  the  third  lo,  and  the  fourth  fome  twenty. 
Thefe  fecondarie  Planets  (as  the  Order  of  the  other  Planets  is)  when  they  ai-e  above 
h  or  %  are  moved  from  Wed  to  Ead,  but  being  under  them,  they  are  moved  to  the 

FI  2  ^on- 
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contrary,  as  in  refped:  of  the  Earths  Pofition ,  and  by  this  meanes  coine  fomciiint: 
to  interpofe  ,  and  fometime  to  be  hidden  of  their  priniarie  flanets ,  about  which 
they  move.  The  firft  of  thefe  next  the  Center,  acconiplifheth  its  Revolution  about 
U  in  one  day  1 8  houres,  the  fecond  in  three  dayes  i  ^  hoiires,  the  third  in  7  dayes,  <1 
hoiires,  and  the  fourth  and  fartheft  from  him,  in  dayes  and  5  houres.  In  like  man-  ^ 
ner  the’Earth  hath  one,  which  we  call  the  Moone,  who  by  reafon  of  her  vicinity  to  " 
the  Earth,*appears  very  great  to  our  beholdings,  though  its  probable,  that  in  her  felf^ 
fbe  is  as  fmall  in  magnitude  as  the  Companions  of  Tz  or  % ;  but  as  for  <S  ?  and  2  it 
cannot  well  be  obferved,whether  they  have  any  of  like  nature  about  them,  or  no,  but 
we  ihall  not  at  this  time  treat  further  of  thefe  fecondarie  Planets  excepting  the  i ,  in 
regard,  their  motions  are  not  yet  well  known,  neither  by  few  obferved,  and  therefore 
fhdl  treat  of  thofe  oblervable,  and  by  the  way  fliall  fhew  how  to  defcribe  the  Ellip* 
fis  wherein  the  Planets  move,  and  how  by  the  help  of  two  Circles,  it  may  be  pro- 
jeded  by  a  neat  Artifice,  whofe  Demonflration  followeth  in  the  next  Chapter, 

f 

CHAP.  V. 

of  the  EBiptique  wherein  the  PUrietsmeve^andof  the  ^rtqeBmthereof, 

IT  appeares  by  obfemtion  that  the  Wayes  of  the  Planets  in  the  Heavens  are  El¬ 
liptical,  the  firft  vigilant  Obferver  thereof  was  the  admired  Kepler,  fince 
whom  i’t  is  received  as  a  generall  Truth,  and  though  it  camiot  fo  well  appear  in  h 
U  or$  yet  in  c?  and  5  its  very  perceptable,  as  may  be  gathered  from  acuraie 
Obfervation.  In  which  Elliptique  there  is  an  iraaginarie  point  diftant  from  the  Cen¬ 
ter  towards  the  Aphelion,  the  half  of  the  firft  Inaequality,  which  we  call  the  Cone  or 
Umbilique  point,  to  which  place  the  Equality  of  motion  isreferred.  And  becaufe  the 
point  of  the  middle  motion,  is  diftant  from  the  point  of  the  apparent  all  the .  firft  In¬ 
equality,  the  Center  and  middle  of  the  Elliptique  Orbite,  is  placed  exafily  between 
the  points  of  the  middle  and  apparent  motion ,  fo  that  the  <^ter  of  die  Eiliptiipe 
is  removed  Ib  far  from  the  point  of  the  apparent  motion,  as  it  is  from  the  interlei^ion 
of  the  Axis  of  the  Cone,  whereby  both  the  point  of  the  middle  motion,  and  the  poiia 
of  the  apparent,  which  is  the  O  are  called  Umbilique  points ,  both  which  are  of 
fpeciall  ufe  in  the  indagation  of  theirv  motions.  Mow  to  finde  the  place  of  a 
Planet  in  his  Elliptique  K<pler  inlpn.  Jflre.Cefervtc.  leacheth  how  it  may  bee 
obtained,  but  Mw/dia  (to  make  the  operation  more  eafie)  ftiews  how  to  perforaie 
the  fame  by  an  Epicyle,  whofe  motion  is  double  to  the  motion  of  a  Planet  in  his  Or* 
bite,  and  fo  by  the  folution  of  right  lined  Triangles,  it  may  be  found  with  more  cafe, 
which  way  wee  embrace  ,_as  very  rationall ,  though  wee  fomewhat  dilfent  from 
him  in  the  Proportion  thereof,  for  butttalUm  imagineth  the  itquaiion  of  the  firft 
partoftheIn3equality,toarifefi:om  thfe  inaequall  habitude  of  the  Elliptique,  and 
Circle  Equant,  which  is  nothing  but  a  meer  fuppolition,  and  Kepler  thinks  it  onely 
Phyficall,  but  I  differ  from  both  therein,  and  take  the  firft  part  of  the  faid-  jEquatioa 
to  iife  from  the  fame  caufe  the  latter  doth,  namely,  to  emerge  from  the  Intervall,  or 
diftance  of  the  Conicall  point  of  Alquality  from  the  Center,  of  the  Elliptique,  as  the 

latter  doth  from  the  diftance  of  the  other  Umbiliquy  from  the  faid  Center,  yet  ad¬ 
mitting  of  Variation  in  the.  C  ircle  Equant,  whofe  motion  and  magnitude  is  fuppofed 
to  be  eVall  in  all  refpeds  with  that  of  the  Epic^xle,  and  thereby  the  Variation  re¬ 
lates  to  the  motion  of  the  Epicycle,  diminifiiing  thedngle  of  the  Exeentricall  iEqiia- 
tion  when  a  Planet  is  in  the  higher  part  of  his  Orbite,  and  is  inclfning  in  his  Elliptique 

Path  towards  the  Center,  but  when  he  comes  into,  the  nether  part  thereof,  and  be¬ 
gins  again  to  decline,  and  depart  farther  from  the.  Center,  the  Variation  augment 
the  faid  angle  by  little,  according  to  the  motion  of  the  Equant,  which  hath  altoge¬ 
ther  relation  and  dependance  upon  the  Epicycle.  Now  in  regard  the  Orbe  wherein 

the  Planet  moves  is  Ellipticall,  as  I  faid  before,  I  fliall  therefore  here  Ihew  how  the 

Ellipfe  may  be  projefted  by  tw  o  Circles,  which  way,  is  both  demonftrative,  and  con- 
fentaneous  to  truth  and  obfervation :  For  Demonflration  fake,  I  have  added  the  fol¬ 
lowing  Figure-  ^ 
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Ill  this  Diagram,  the  pricked  Circle  noted  with  the  letters  B  N  C  »  H  P  O  G  B, 
is  the  Elliptique  Orbe  wherein  the  Planet  mpyes,  and  the  Circle  RYLOR  is  the 
EJtcentriquc,  which  is  animaginry  Circle ,  wherein  the  Center  of  the  Epicycle  is  fup- 
pofed  to  be  carried  about, the  Radius  of  which  Epicycle  is  equall  to  the  Radius  of  the 
Circle  aequant(X  K)  whereurito  it  hath  altogether  relation  &  dependance,&  the  grea¬ 
ter  itis,  the  greater  is  the  variation  of  the  way  of  a  Planet  from  the  Circle,  for  the 
Planet  being  Aphelion,  or  fartheft  removed  from  the  O,  he  is  \n  B  B,  when  Diacen- 
tron,  he  is  in  G,  and  when  he  is  Perihelion,  he  is  in  B  H,  fo  that  when  a  Planet  moves 
ftom  B  B  towards  C,  the  motion  of  the  Epicycle  is  double  thereu  nto,  but  to  the  coik- 
trary  part,  that  is  to  fay  from  B,by  N  tp  Y,as  when  the  Cente^of  the  Epicycle  is  in  S, 
diftant  from  his  Aphelion  50  ■,  the  motion  of  the  Epicycle  B  N  is  60^^,  fp  that  when 
he  comes  to  C  90^  from  the  Aphelion, the  motion  of  the  Epicycle  B  C  is  iSp  ,becaufc 
the  motion  of  the  one  is  double  to  the  motion  of  the  other,  by  which  meanes  the  E- 
picycle  defcribes  the  Elliptique  Orbe  of  the  Planet,  and  ferves  to  finde  his  true  place 
in  the  faid  Elliptique,  and  his  true  difrance  from  the  A  phelipn  thereof.  But  for  fur¬ 
ther  illuftration  obferve,  that  from  the  Hypothefis  of  this  double  motion  of  the  Epi¬ 
cycle,  the  angle  B,  S  N  is  double  to  the  angle  R  D  S,  and  the  angle  B  Y  N  to  the  an¬ 
gle  R  D  Y,  &c.  Now  becaufe  the  angle  B  S  ISf  is,  double  to  the  angle  RD  S,  and 
S  D  V  is  the  complement  to.  the  right,  (but  the  angle  N  S  Y,  is  the  complement  of 
the  angle  B  S  N  to  two  right  angies,  which  is  the  double  of  the  angle  S  D  R)  there¬ 
fore  alfo  the  angle  NS  Y  (hall  be,  the  double  of  the  angle' ^DV,  for  the.  Comple¬ 
ment  of  the  I5)ouble  to  the  Semicircle,  is  the  Double  of  the  Complement  of  the  fim- 

ple  Angle  to  the  Quadrant.  1  vTx>  e 

When  the  Center  of  the  Epicycle  is  in  S,  the  Planet  is  in  N,  and  fo  the  angle  N  B  S 

H  3 
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is  eqiiall  to  the  angle  B  D  V,  and  the  inward  angle  B  S  N,  is  the  double  of  the  angle 
S  D  R,  and  fo  by  confequencc  the  outward  angle  N  S  Y,  is  the  double  of  the  angle 
S  M  V,  as  before  I  fhewed. 

Then  as  D  B  to  B  R  ( z'iz.  the  Sine  of  the  angle  BD  R)  fo  is  the  Semidiameter  of 
-the  Epicycle  B  S,  to  the  halfe  of  the  Subtenfe  B  N,  or  as  D  B  to  S  B,fo  B  N  R  to  the 
half  of  B  N.  Again,  as  D  B  to  B  Y,  fo  B  N  R  to  B  N,  and  therefore  N  is  a  point  (or 
place  of  the  Planet)  in  the  Elliptique,whofc  Axis  is  B  X  D  A  B,  and  the  coniuPate 
Diameter  GDI. 

So  hkewife  when  the  Center  of  the  Epicycle  is  in  Y,  the  Proportion  hdids  the 
fame  as  before,  for  as  D  B  is  to  B  X,  fo  is  Y  B,  to  the  half  of  B  N,  and  contrariwife 
As  D  B,  to  Y  B,  fo  B  X,  to  the  half  of  B  N,  ^c.  * 

Wherefore  (according  to  the  22  of  the  6  of  Elements)  theQuadrats  of  B  R,  and 
.  B  X  hold  the  fame  proportiou  one  to  another,  as  alfo  thofe  that  are  deferi bed  upon 
the  lines  N  R,  N  X,  therefore  as  the  Quadrat  of  B  R,  is  to  the  Quadrat  of  B  X  fo  is 
the  Quadrat  of  N  R,  to  the  Quadrat  of  N  X.  And  as  the  Quadrat  B  R,  to  the  Qua¬ 
drat  B  X,  fo  is  the  ReAangle  of  H  R  B,  to  the  Redangle  H  X  B,  and  fo  the  Quadrat 
N  R,  to  the  Quadrat  N X,  therefore  N  R,  N  X,  and  C  D,  in  the  Elliptique  are  leffer 
then  B  R,  B  X,  and  B  D  in  the  Circle-  / 

Thus  by  help  of  the  Epicycle,  may  the  place  of  the  Planet  be  found  out  in  its  Ellip¬ 
tique  with  much  facility.  ^ 


CHAP.  VI. 

of  the  ^.evolution  of  the  Body  of  the  Sun,  about  his  orvn  Axis. 

IT  appears  by  the  Mu^ndane  SyReme  that  the  Sun  is  placed  moft  exadly  in  the 
Center  of  the  Vifible  World,  (giving  light  and  heat  to  all  the  Planetarie  Orbes 
about  him)  turning  continually  about  his  own  Axis,  as  the  famous  O.-diidtu  moft 
excellently  hath  difeovered,  who  by  help  of  his  Telefcope  did  plainly  obferve  the 
fpots  in  the  Sun,  and  their  continuall  motion  about  him,  they  moving  from  the  one 
Limbe  of  the  Sun  to  the  other,  in  the  fpace  of  1 2. 1 3.  or  14  days,  as  Kep/er  kiih,  Epit. 
Afirer.  .  5 14.  being  to  the  Eye  fwife  in  motion  when  they  appear  m  mtdto  corperc 
and  flower  when  they  come  towards.  I)is  fuperficies  and  by  confequence  it  is  proved  * 
by  the  converfion  and  wheeling  about  of  tbefe  fpots^that  the  Sun  is  turned  once  a- 
bout  his  owne  Axis  in  2(5  dayes,  or  ^  thereabouts  motion  was  altogeUier 

unknown  to  the  Ancients,  yea  to  the  farads  and  all  other,  till  the  learned 

G  altUm  his  time,  but  of  what  nature, t^^fe  fpots  are,  I  cannot  fay,  onely  I  fhail  con¬ 
clude  mth  Built  Adu/'  Lt(;  iCap,%  Aflron.P.hilef  Analogta  tamen  quadam 
les  effe  videntur  its ^quas  cermmusin  ferrocandentiy^  exfrunis  extraffe^fru 
cturis,  vehemente  igniyquo  ferrumincenfum  eJiyfKOpulJts  d  wajfa  feerttis. 
Pofumus  itaque  extflimare  maculas  HI  as  effe  fuligines  e  tnaffa  Solis  vi  c  dor  is 
expulfas^quemadModum  alkubi  GnXfddeus  explicavit^  ' 


»  '■  •  T,  ■ 

CHAP.  VII. 

of  the  diurndi  refolutton  of  the  Earthy  about  her  own  Axis. 

OVer  and  befides  the  annual  I  motion  of  the  Eartb  (which  in  this  Book  is 
cleerly  proved)  (he  hath  alfo  a  Diurnall  motion  about  her  own  Axis,  as  Ob- 
fervation  daily  and  hourly  manifefts,  for  ftiould  it  otherw'ife  be,  that  the 
E^J^th  ftiould  not  be  turned  about  her  own  proper  Axis  ( Motu 
Would  follow,  that  the  Stars  ftiould  not  every  day  be  feen  to  rife  and  fet,  yea  thofe 
people  who  live  under  the  Equinodiall  might  then  obferve  fome  of  the  Stars  always 

and  feme  again  always which  agrees  not  to  the  Phe¬ 
nomena 
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nomena  ■  but  dir^ly  oppofeth  the  verity  of  our  Hypotbefis-See  «« W-Vf  Fh- 

Mmu)  where  be«  proveth  that  the  Earth  is  moved 

throu^hoiiCthe  whole  Zodiaquc  annually  about  the  Sun,  and  daily  about  her  own 
.Lis  '’as  he  there  demonftrates,  to  which  Book  I  referre  the  Reader. 


CHAP.  VIII. 
of  the  &c{mtion  of  Civill  Days 


s. 


Shall  not  here  (hew  the  varidly  of  opinions  amongft  Authours  concerning  the 

iEquationofnaturallDayes,  and  how  it  hath  been  a  Pmnt  much  controverted* 

veLven  of  late  yeares  amongft  famous  Scholers,  and  Aftronomers  of  great  note. 
The  Ptolomaick  /Equation  was  entertained  by  C  ofermcm,  and  by  the 

Authour  of  Prutenick-I  RunkcU ^  and  generally  by  all  others  tiU  the  learned 
Tych.  gave  it  a  flop,  who  by  his  acurate  Obfervations  of  Eclipfes  and  the  Moons  mo¬ 
tifs,  did  endeavour  to  make  a  reftitution,  he  admitting  onely  of  the  In^Vjahty  as 
it  arifeth  from  the  difagreement  of  the  Equmodiall  and  the  ..cliptique,  which  hi 
learned  Succeflbur  Kepler  in  part  rejeds,  and  would  have  the  faid  /Equaiontoe- 

merge  from  the  Difference  between  the  middle  place  of  the  Sun,  and  the  I^gh  - 

cenlionofhis  true  place,which  is  more  rationall  and  demonftrative  :  but  TiMdu, 
(whom  we  follow  in  this  particular)  doth  herein  fomewhat  diffent  both  from  Tycho 
Ld  Kepler,  for  befides  the  Tychonick  rF.quation  (which  arifeth  from  the  difference  of 
the  right  Afcenfions  of  the  Equiuodiall  and  Zodiaque)  he  introduceth  alfo  a  Tecon- 
darie  Equation  from  the  Inequality  of  the  daily  Revolutions  of  the  Earth  about  her 
Axis,  occafioned  by  the  Excentricity,  or  Excentnque.^quation  which  caufeth  the 
faid  Inequality  in  her  Revolution  about  her  Axis,  as  by  the  Theorie  of  the  Earth 
doth  appear.  Now  therefore  that  the  diquation  of  dayes  arifing  from  thefe_  wo 
Eountaines  may  be  found,  we  are  to  gather  the  Right  Afcenfion  of  the  point  given, 
and  the  dWereLe  between  that  and  the  true  place  is  the  firft  Part  of  this  /Equation; 
&  that  we  may  know  whether  it  doth  augment  or  middle  ime  we  m^^ 

confider  whether  the  Right  Afcenfion  be  greater  or  leffer  then  the  Suns  tfue  place, 
if  oreater  it  fubftrads,  but  if  leffe  it  adds  to  the  middle  time.  Next  we  are  to  obfe^e 
that  the  inaequality  of  fhe  Earths  motion  about  her  Axis,may  either  augment  or  di- 
minifh  the  fLe,  for  in  the  former  femicircle,  when  the  ^ 

then  A  Signes,  the  former  part  ofthe /Equation  is  diminifted,  but  in  lattei  lemi- 

circle  it  is  encreafed,  according  to  the  proportion  of  the  Excentrique  r^ua  lo  . 

wLn  the  Sun  enters  31  hisWAfc^^^^^  the  Difference 

between  the  point  givenand  Right  Afcenfion  thereof,  is  a  "  ^4  and  J  much  .s 

vertedlnto  time,  produceth  6^  which  is  the  true  ^Equation  of  time,  that  was  de 
lired. 


J  i  1  ^ 


CHAP.  IX. 

of  the'Tkm^^d  tk  fmh,  ^ 


, .  -^.mon -No^:  of  the  Planetarie  ^ 
and  the  other  Pla.nets,  fome  in  longer,  and  feme  in  Ihortei  time  acco 
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Quantity  and  Proportion  of  their  Orbites.  And  befldes  this  annuall  motion  of  the 
Earth  in  its  own  Orbice,  which  is  Excentrique  to  the  Sun,  (he  hath  likewife  a  Diur- 
nail  motion  about  her  own  Center  which  Ihe  finifheth  in  24  houres,  making  thereby, 
the  Day  Naturall,  of  both  which  motions  I  have  treated  ellewhere. 

Now  whereas  Ptolo  m  i  e  and  other  Writers  begin  firft  with  the  Sun,  as  Mode¬ 
rator  of  ail  the  other  Planets,  I  fhall  not  much  digreffe,  and  though  not  admitting  of 
any  Orbicular  motion,  of  the  © ,  yet  keeping  and  retaining  his  place  as  a  fixed  Point, 
contermine  to  the  Centers  of  all  their  Orbices,  by  help  whereof  the  true  motion  of 
the  Earth  and  other  Planets  may  be  obtained  with  much  Dexterity  and  Demon- 
ftration. 

And  for  as  much  as  the  apparent  motion  of  evel^  Planet  depends  upon  the  motion 
of  the  Earth,  I  (hall  here  begin  firft  with  the  Theorie  of  the  Earth  (or  O  if  you  will 
fo  have  it)  and  defcribe  all  fuch  Lines,  Arches,  Angles,  Orbes,  and  Points,  as  are 
needfull  and  requifite  to  be  liiown  for  the  Calculating  his  Motion,  and  afterwards 
by  the  Dodrine  of  Triangles,  (hall  give  you  in  the  following  Paradigmatacs.  a  brief 
Synopfis  of  the  Calculation. 

A  Figure  rf  the  Motion  of  the  Barth  about  the  Sun. 


In  this  Diagram,  A,  denotes  the  place  of  the  Sun  and  Center  of  the  World:  X,the 
Center  of  the  Equant  :  D,  the  Center  of  the  pricked  Circle,  or  Excentrique  of  the 
Earths  Orbite,  whofe  Semidiameter  D  I,  or  D  G  contains  100000,  In  the  Perime¬ 
ter  vvhereof  is  placed  four  Epicycles,  the  firft  in  I,  the  fecond  in  G,the  third  in  L,and 

which  are  there  fet  down,  not  to  (hew  any  motion  of  the  earth  in 
the  Perimeter  of  them,  as  prudent  Antiquity  for  want  of  other  helps  devifed,  but  to 
finde  thereby  the  Inclination  of  the  Earths  Orbite,  and  Place  of  the  Earth  therein. 

The 
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The  Ecliptiqiie  noted  with  the  letters  PBQRP  reprefents  the  Orbite  of  the 
health,  whofe  Aphelion  Semidiametient  is  marked  with  P  D  Q  ,^the  Diacentron  Dia- 
metient  v/ith  B  D  R.  The  true  motion  of  the  Earth  in  thisEllipcique  (being  numbred 
B  orn  P)  is  to  be  obteined  by  help  of  the  little  Epicycle,  whofe  Center  is  fuppofed  to 
be  carried  about  in  the  Circumference  of  the  pricked  Circle,  and  the  motion  of  this 
Epicycle,  is  double  to  the  equated  motion  of  the  Earth,  though  to  the  contrary  part; 
fo  that  when  the  Earth  is  Aphelion,  fhe  is  placed  in  P,  the  upper  part  of  the  Epicy^ 
cle,  but  being  at  B,  90^'  diBant  from  her  Auge,  Ihe  is  then  in  the  loweft  part  thereof, 
that  is  to  fay  from  the  Aphelion  of  the  Epicycle,  becaufc  the  motion  of  the  one 
is  double  to  the  motion  of  the  other. 

Upon  the  point  X,  is  deferibed  another  little  Circle  (which  we  call  the  Equant) 
whofe  Semidiameter  X  V  (being  equal!  to  the  Semidiameters  of  one  of  the  Epicycles) 
is  I  parts,  the  Center  of  this  Circle  is  difiant  from  D,  the  Center  of  the  Orbite 
being  diredly  oppofite  to  A,  the  Suns  place,  and  this  Circle  ferveth  chiefly  to  finde 
the  Inaequality  of  the  Excentrique  Circle  ,  or  Bi-feded,  Excentricity ,  for  when 
the  Earth  is  Supra  Diacentron,  or  in  the  higher  Semicircle  R  P  B,  the  variation  is  to 
be  numbred  in  the  loweft  Semicircle  X  W,  but  the  Earth  being  Infra  Diacentron,  or 
in  the  nether  Semicircle  B  Q.R,  the  variation  is  to  be  accounted  in  the  Semidiameter 
of  the  higher  Semicircle  from  X  towards  V. 

In  the  following  Diagram,  the  middle  motion  of  the  Earth  from  its  Aphelion  is 
underftood  by  the  angle  P  X  H,  the  excentrique  place  by  the  line  D  N,  but  the  true 
.place  by  the  line  AN. 

2  The  angle  D  H  X  is  the  ^Equation  of  the  mean  Anomalie. 

5  The  angle  P  D  K  is  the  equated  Anomalie. 

4  The  angle  El  D  N  is  the  Ellipticall  Variation.  4 

5  The  angle  P  D  N  is  the  Co-aequated  Anomalie. 

6  The  angle  O  N  D  is  the  Excentrique  iEquation. 

7  The  angle  D  N  A  is  the  Opcique  ^Equation. 

Laftly,  the  Side  A  N  is  the  diftance  of  the  Earth  from  the  Sunrie, 

Thefe  things  thus  premifed,  we  next  come  to  pradice,  as  followcth  in  the  Synopfis 
of  the  Calculation. 

A  Figure  of  the  Earth's  motion^ 

P 


.1^ 
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5,0000C5O 

9,803723 

3,252125 

8,055848 


23 
-  6 
17 


if 


July  28  I  ^50  at  1 2  noone,  I  obferved  the  true  place  oF  the  ©  (by  help  of  a 
driit  of  6  foot  Radius)  in  14^  49'<^,  at  which  time  according  to  my  Tables  the  mid¬ 
dle  motion  of  the  Sun  is  1 36^  5^  46'''',and  the  Aphelion  of  the  Sun  34'  23^'',whkh 
being  deduded  from  the  Suns  middle  motion,  leaveth  39^  31^  23^^,  which  I  number 
Hi  the  former  Diagram  from  P  the  Aphelion  to  H,and  fo  much  is  the  angle  P  X  H, 
Therefore  in  the  Triangle  D  X  H,  having  D  H  and  D  X  given,  with  the  angle  D 
li  X,  the  angle  D  H  X  will  be  39''  6^':  for  the  Analogic  is, 

AspHiocooo, 

To  the  Sine  of  the  angle  D  X  H  39^  3 2  3^^; 

So  D  X 1787, 

To  the  Sine  of  the  angle  D  H  X  39^  6^^* 

From  the firapie  AnomaliePXH 
Subftrad  the  angle  D  H  X 
'  *  -  ^  Remains  the  aequatcd  Anomalie 

'  -  r  -r- Angle CHH  '  ' 

''  '■  In  the  Triangle  DHNe 

D  H  100600  '  ^  /  Summe  of  D  H  and  H  N  ioooi5 

HN  16  >givefli\V. Difference  999S4 

Angle  DHNioi  ^6  38^  '  jTangent  of  38^^52^17^^ 

'  CDNH?  '  ^Tang€iitof38_5^45 

Angles  NVfeqviired  ({  Af 
Side>  DnS 


39*  31' 
39 

38  52 

77  44 


5,0000^ 
4,999930 

9»90<5375 
9,906236 

Angle  D  N  H 


A^sgate  77  44  2 
Difference  o  o  32  AngleHDN 
2 

Sine  ofthe  angle  HN  1^77* 44', 2''  9.989971 

DH  looooo  -  5„oooo^ 

Sine  of  the  atigh  N  H  D  77'*  4¥  34  9,989986 

SideDHi0CMO3  5,ocxx3i5 

From  the  aapiated  AnomalieP  DH  38^52''!/' 

Angle  H  D  N  fubftrad  n  32 

Reft 0>-3£qoated  Anomalie  PDN  58  51  45- 
In  the  former  Diagram  the  Earth  is  found  Supra  Diacentron  ,  ffje  mo- 

tioa  ©Me  Epkydc  C  H  N  77*  44''  34'“'  nmabred  in  the  lower  part  <ff  *e  E- 

quant  from  Xb>  0,thetil  fey. 

As  die  Radios  X  W  90^,  io,ocooooj  DX  1787 

To  the  Arch  XW  16;  1.204120  16 

SofeSiaeK077*44;34".  9.9899S6  DO“  ittT" 

To  else  Aeclt  %Oi6  fsrc  i,i 94^®^  ® 

Now  oliwncd  D  N  and  D  O,  with  dr  aegfc  eerapdanded  H  D  O 

(whkh  is  the  Anomalie  co-aequated)  tise  at^k  O  N  D,  (wlricb  is  ^ 

€|uaiioii}  ftsaiy  fpeedi^  be  ol^ceiGed,  and  ijy  coitfespieiit  the  angle  D  whioi 

Opti^u-e  lor  thdr  Proportioii  are  alike,  ondy  the  Side  Bhh  1787  with¬ 
out  vanadon.  iti  ilse  Toangfe  D  iN  O- 

Summe  of  D  N  and  D  O  101774 
Piffereace  98232 
Tangeny>f  70^  34^^  7'^ 
ir< " 


Tanjenrof  69  55  23 

T)if.  o  3^  44  Angle  D  N  O 

In  the  Triangle  D  N 
Summe  of  D  N  and  D  A  loi  788 
Difference  98214 
Tangent  of  19"^  2$^  52^^ 

Tangent  of  18  47  yo 
Dif.  o  38  2  Angle  DN  A. 

From  the  angle  P  D  N  38*^  51^  45"^"^ 
'  Angie  D  N  A  Subftr.  38  2 

Re&  angle  DAN  38  13  43 


4,992255 

10,452505 

10,437121 


5,oo7<59<5 

4^992173 

9.5474^^ 

9tl3^9^3 


Againe 
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Again  in  the  Triangle  D  N  A. 

Sine  of  the  angle  D  A  N  38‘^  13^43''^, 

D  N  1COC03; 

Sine  of  the  angle  A  D  N  141'^  8'  15''', 

A  N  101402: 

EJtcerittique  iEquatioil  D  N  O  O'l  38''  44^' 
Optique  Equation  D  N  A  o  38  2 

Abfoluce  ^Equation  i  16  ^6 


9f79^5$t 

.5,000015 

9^797992 

5,00604^ 


* 


Middle  Motion  of  the  Sun  136  5  46 
^Equation  fubftrad  i  16  45 

True  Motion  of  the  Sun  134  49  o 

Therefore  the  true  place  of  the  Sun  the  faid28of  July  1650  at  noon,  was  iri 
14*^  49'  agreeing  to  Obfervation. 


CHAP.  X. 

"of  the  Theorie  and  Motion  of  the  Meon^  and  of  the  various  Jn~aqualities  in 
her  Motions. 

ALthough  the  Moon  be  a  fecondarie  Planet,  and  is  far  leffe  in  magnitude  then 
any  of  ch^  reft,  yet  in  regard  Ihee  attendeth  (as  it  wefe)  upon  the  Earth,  and 
giveth  greater  light  thereon  then  any  Planet,  and  alfo  defcribech  the  Moneths 
ofthe  Year,  I  do  therefore  hold  it  meet  to  place  her  Theorie  next  unto  the 
Earths,  (or*  the  Suns  as  vulgarly  accounted)  according  as  all  the  ancient  Aftrono- 
mers  have  done’before  us  ,  whofe  Footfteps  in  this  particular  I  (hall  here  follow. 

I  Now  as  the  Earth  and  other.Planets  do  each  of  them  in  their  Peculiar  Orbites  ' 
move  about  the  Sun,  fo  doth  this  fecondarie  Planet  the  Moon  move  about  the  Earth, 
and  fo  not  onely  the  Earthi,  but  alfo  the  whole  Syfteitie  of  the  Moon  is  carried  about 
the  Sun  in  a  Year,'and  h?nce  it  is  that  there  arifeth  a  threefold  Inequality  in  the 
Moons  motion.  The  firft  is  Periodical!,  the  fecond  Synodicail,  and  the  third  annua  11. 
Her  Periodical!  ^Equation  is  to  be  obteined  after  the  manner  of  the  other  Planets^ 
for  it  is  of  the  fame  Quality ,  though  differing  in  Quantity,  as  immediately  we  (hall 
demonftrate ;  but  her  Synodicail  iEquation  hath  dcpendance  upon  her  iiiongation 
from  the  Sun,  and  is  caufed  by  the  oblique  feituation  and  vaft  emotion  of  her  whole 
Syileme  out  ofthe  Center  of  the  World,  for  the  Earth  (which  in  her  mean  diftance 
is  from  the  Sun  100000)  is  the  Umbilique  point  of  her  Orbite,  about  which  (he  keep- 
eth  her  conftant  gyre  and  motion  as  the  primarie  Planets  do  about  the  Sun,  who  is 
theCenterofthe  World.  The  third  Inequality  is  butfmall,  and  is  onely  caufed  by 
the  variation  of  the  Earths  diftance  from  the  Sun,  which  may  fomewhat  augment  or 
diminifh  the  angle  ofher  Synodicail  ^Equation,  but  I  proceed  to  make  Demonftra- 
tion  feverally  of  all  fuch  Lines,  Circles,  Arches,  Ortites,  and  Points,  as  are  needfitll 
to  be  known  for  Calculating  her  Motion. 

2  The  Auge  ofthe  Moon  is  a  point  ofthe  Orbite  wherein  when  the  Mbon  is  pla- 
ced,  (he  is Tarcheft  remote  from  the  Center  of  the  Earth,  the  daily  motion  thereof 
being. 6'' 47''^, according  to  the  Succeffion  of  the  Signes,  from  which  point  the  Ano- 
malie  of  the  Orbite  is  accounted. 

3  The  Orbite  of  the  Moon  is  an  imagjnarle  Elliptique  Circle  (like  to  that  of  the 
Earth)  which  carrieth  the  Moon  about  from  Weft  to  Eaft  according  to  the  fuccefii- 
on  ofthe  Signes,  though  it  is  obferved  to  be  with  fome  irregularity  about  its  own 
Center,  for  the  converfions  of  her  Orbite  are  regular  and  made  equall  by  the  Center 
of  the  Circle  Equant,  vAich  is  the  very  point  it  (elf  of  Equality :  and  becaufc  the 
Center  of  the  Equant,  is  in  refped  of  the  Earth,  a  point  placed  towards  the  Auge- 
(vtz..  in  the  line  of  the  %ges)  it  moft  evidently  (hcwes,that  the  Motion  of  the  Moon 
in  her  Orbite  (according  to  the  primarie  Planets)  is  flower  when  (he  is  Supra  Dia- 
centron,-  or  in  the  upper  part  of  her  Circle  and  fwifeeft  when  (he  is  Infra  Diacentron, 

I  2  «r 
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or  the  nether  part  thereof,,  hecaufe  (as  rhiv-e  Ihewed  in  the  Theprie  of  the'iliperiour 
■planets  foiiowmg)  a  leffcr  Portion  of  the  Orbite  belongs  to  the  upper  part  of  the 
Circle  Equant,  then  doth  to  the  nether  part  thereof. 

4  The  Circle  Equant  is  a  little  Circle  defcribed  upon  the  Center  thereof  X,  whofc 
femidiameter  X  V  contains  onely  two  parts,  whereof  the  Radius  of  the  Moons  Or- 
bite  D  A  is  4047  and  this  Grcle  ferves  to  finde  the  variation  of  the  Excentrique  In- 
a^qualicy,  which  is  found  (as  afterwards  is  taught)  by  numbring  the  double  of  the  A- 
nomalie  equated  in  the  nether  part  thereof  when  fbe  is  Supra  Diacentron,  but  in  the 
upper  part  if  ihe  beTnfra  Diacentron. 

5  Upon  the  point  D,  which  is  the  Center  of  the  Orbite,  is  defcribed  an  imaginarie 
Circle,  in  the  Perimeter  whereof  is  placed  a  little  Epicycle,  whofe  Semidiaraeter  is 
equall  to  that  of  the  Equant,  and  the  motion  thereof  is  ^tible  to  the  equated  Ano- 
malie,  being  accounted  from  I,  the  Auge  thereof,  to  N,  A'c.  fo  that  when  fbe  is  in 
the  Auge  or  oppolite  Auge  of  the  Excentrique,  llie  is  always  then  in  I,  the  Auge  of 
the  Epicycle,  but  being  in  K,  diftant  from  her  Auge,  ftie  is  then  180^  from  I, 
the  Auge  of  the  faid  Epicycle ,  for  the  motion  of  the  one  is  double  to  the  motion  of 

the  other.  ^ 

6  The  Excentrique  ^Equation  is  an  angle  at  the  Moon  underflood  in  the  fecond 

Figure  following  by  the 'angle  O  N  D,  fo  that  the  Excentrique  place  of  the  Moon  is 
fhewed  by  the  line  D  N,  which  arifeth  from  the  Excentrique  Excentricity  D  X,  being 
correded  by  the  variation  thereof.  • 

7  The  Qptique  iEquation  is  an  angle  atthe  Moone  arifing  from  the  other  half  of. 

the  bi-fededExcentrichy  D  A,beingunderftood  by  the  angle  DJ<I  A,  fo  that  the 
place  of  the  Moon  from  the  earth,  (as  in  fefped  to  her  own  Orbite)  is  fhewed  by  the 
hne  AN.  And  you  are  to  note  that  the  Summe  or  Aggregate  of  thefe  two  aequations 
is  calledtheCompound^orabfoluteaequation,  which  is  to  be  fubflraded  from  the 
middle  motion  ihithe  formen  Semicircle  F  and  to  be, added  in  the  latter,  as  the 

Figure  it -felf  demonflratesi  ‘ 

8  But  the  Moon  being  a  fecondarie. Planet,  running  her  Courfe  about  the  Earth, 
and  retaining,  it  for  her  common  Node,  as  the  primarie  Planets  do  -  thoi  Sun  (who  is 
the  Center  of  the  Sighifer)  it  thence  followeth  that  the  Moon,  r  in .  Tefped  of  the  e- 
moved  Seats  of  her  whole  Syflerae,  muft  neireffarily  befubjed  toa!  fecond  Inaquali^ 
ty  (as  is  faid  before)  becaufe  the  vifuall  line  of  her!  appearance,  from  A  the  Center 
of  the  Earth  (which  is  not  the  Center  of  the  Signifer)  falls  with  oblique  angles  upon 
the  Zodiacalli  Circle,  and  this  is  very  apparent,  for  when  her  vifuall  .  place  concurres 
W'ith  the  line  ofthe  Sun,  making  thereby  Right  angles  with  the  Zbdiaque,  which- is 
alwaysinher.Conjundion  orOppoiition  With  the  Sunne  ,  Ihe  is  then- found  to  be 
altogether  void  of  this  fecond  Inaequality,.  as  in  its  following  place  I  have  fhewed. 

,  9  Upon  the  point  R,  is  defcribed  ah  imaginarie  Circle,  devifed  to  finde  the  Syno^ 
dicall.  ^Equation  of  the  Moon,  whofc  Center  R,  is  diflant  from  A  the  Center  of  the 
Earth  8  8  parts,  in  the  Circumference  whereof,  moves  a  leffer  Circle,^  whofe  Center 
is  noted  with  the  letter  M,  which  is  devifed  to  finde  the  Synodicall  Variation  of  the 
Moon.  In  the  former,  weiealUhe  angle  RNM  the  Synodicall  ^Equation,  and  the 
angleRNM  the  variation  thereof.  And  here  note  that  the  Synodicall  iEquatioft 
cohfifls  of  three  parts,  the  firft  part  (as  is  defcribed  in  the  fecond  figure  following) 
contains  the  angle  A  N  R,  and  is  found  by  giving  the  angle  A,  and  the  fides  indu.- 
dingit,-z//;2:..  AN,  and  A  R.  The  fecond  part  of  the  faid  ^Equation  Apth  fometime 
'  adde,  and  fometime  diminifh  therefrom,  for  in  the  Circumference  of  the  greater  Ck- 
<de  from  A  by  Y  to  M  is  numbred  the  Synodjcall  Anomalie,  whereby  the  angle  R  N 
M  is  the  fecond  part  of  the  Jnaequality,  and  in  the  Example  following  is  found  to.  di¬ 
minifh  the  former  part.  Laftly,  to  finde  the  variation,!  number  the  Synodicall  Ano¬ 
malie  in  the  little  Circle  from  L  by  Y  tO;  O,  andl  finde  the  angle  of  Variation  to  be 
MN  O,  which  in  thjs  Example  augments  the  Quantity ._af  Synodicall  Aquation 
according  to  the  Pfoportidn  thereof. 

^  i.  ...  ' 


the 


■  M  GoElfeiStfc 

■  %  .:.  -  ■7-5  .* 

The  particular  Dim^ftoni  of  the  Moons  ^rbitt^  ‘  ’ 

♦ 

Semidiameter  of  the  Circle  D  G  or,  D  I.  ‘  ,  'T  4047 

Semidiameter  of  the  Epicycle  B  G  or  1 P.  '  j  z 

Which  in  the  Circle  Equaiit  equalizeth  X  V  or  X  W.  I  2 


176 

4049 
>  4®45 


Bi-feAed  Exccntricity  D  X  or  D 

In  the  Eliiptique. 

Aphelion  Semidiametient  D  P,  or  Perihelion  \ 

Diacentron  Semidiametient  D  B  or  D  R,  V 

In  the  Circle  of  her  Synodicall  Revolu-  _  j 
tion  A  M  A.  ■  I 

Seraidiameter  R  M,  or  R  A.  1 1 

In  the  Circle  of  V ariation  0*L  O  t 

SemidiameterMO.  •  j  4^ 


rv'  r 


1  -  r 


•  '  {  1 


;  ;  '0 
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CHAP.  "IX'I. - 

AGeifHetricait'Aeni^nflration^fthetrMmouonof  j^^  mth  an  Inve- 

fiigatign  of  her  particular  In- equalities  hj  t^T^o^rim^  tf-Trigono-» 

Nno  1 587  Auguft  17:  Ho:  19 1 5'  T  A,  or  19^  T  M,  the  Mobn  being, 

in  the  Meridian  of  Uraniburge,'NobJe  tjeho  obfetved  herin  of 

withXatitude  5^  14^  South.  .  M '  ^  r  , 

I3  . 


.4S  Harmonicon  .Coeleste.' 

For  the  difference  ofthe  Meridian  of  London  zxii  Ur is  to  be  fubftradled 
50'',  whereby  the  time  in  our  Meridian  is  18^°  32'  30''^,  at  which  time, 

Sig.  D  ' 

^  The  true  m  otion  of  the  Sun  is 

The  Diftance  of  0  from  the  Earth 
Middle  Motion  ofthe  Moon 
Aphelion  of  the  Moon 
Jslodc  Afcend.  A  C  *  ’ 

Anomalie  of  the  C  ^ 


4 

IC091Q 

I 

14 

o 

\6 


Figure  I  of  the  Moon. 

(in-;:  ' 

P 


^  number  the  AnomalSeof  the  Excentriquefrom 

ven  with  ®  n  u'’®  ^7'  « the  angle  H  X  D ,  wliich  gi- 

? ^ ^ the  angle  required D H X will le 

Side  DH,  4047, 

Sine  of  the  ang  le  D  X  H 1  j  jd  47^  55A'. 

Side  D  X 17^,  ’ 

,gjSinboftheangleDHXi<‘4/yfi''f  ^ 


.  J  . 


Simple  Anomalie  P  X  H 
Angle  D  H  X  Subflr. 

Anomalie  equated  Pfl^H  q  a  |4  3 
Motion  ofthe  Epirocle  I  HVJ  '  '  ,  . 

■.,.'..1  wj  vq>.<’i  rv'A',.  Aij|t},e  YriahgleD'El'N5'‘''''  '' 
... „  1  i'.x  ^timine.pf D  H-aad-H A 
Difference  4045 

Tangent  of  44‘‘ g// 

...■'.'..-I  of 44‘^a2  ^<16  ,.i  -io  ;A  -  '  r  Q  t  .oA' 

:  -  .V  A^regate.  ..§8;  4(5.34  AngltDNtt  ' 
.  Difference  i  AngleHD  N.  • , 


3,607133 

9,838400 

■ 

2,143313 

^•496780 

D 

^  // 

1 

45 

*  .  47 

t 

47  56 

44 

24  8 

88 

48 . ■  16 

7,^073-48 

3,606919 

S>,Sipcip;8 

Si;9poyo9 


Sine 


u 


‘  H  ar^monicon  C  celeste. 

Sine  of  the  angle  H  N  D  88'*  46* 

DH4647;  ■  , 

line  of  the  angle  N  HD  91I 


55 


4  ^  ^  J  *•» 


5?,99ppoo 

5,607155 

Sine bfthe angle N HD  pim^' 44'%.  9,99990$ 

DN4040:  ,  i  ■  ^>^07^3^ 

AnomalieaequatedPDH  44^  24'  8'^ 

Angle  H  D  N  Subfir.  i  42 

Anomalie  Co-xquatcd  *  44  22  26 

And  becaufe  the  C  is  Supra  Diacentron,  or  in  the  upper  part  of  her  Circle,  therefore 
I  number  the  double  of  the  Anomalie  aequated  88*^48' 16",  in  the  lower  femicircle 
of  the  Equant,  from  X  to  O. 


Then  I  fay. 

As  the  Radius  X  W  90*^, 

To  the  Sine  X  O  88<i  4^^  16^ ; 

So  the  Arch  X  W,  2**, 

To  the  Arch  X  O  2*^* 

D  N  4047 

DO  174  >given 

Angle  N  D  O  44A  22^^  26^ 


10,00000b 

9,999905 

0,301030 

0,300935 


TromDX  176 
Subftr.  X  O  2 

ReftsDO  174 


Angle  D  N  O  required 


As  the  Sum  of  DN,&D0422i  '5,6254i  5 
.T o  the  Difference  3873;  5 , 588047 

Ergl <So  the  Tang,  of  67^  48'  47'^,  10,389524 
^To  theTang.of66  2  ii  10,352156 

Difference  i  46  36  '•viz,^  Angle 
D  N  OjWhich  is  the  Excentrique  iEquation. 

In  the  TriangleD  A  N  is  given,  (i)  the  Side  D  N  4047  (z)  *e  Side  D  A  176, 
(3)  the  angle  included  AD  N  iJS*37'34'',  therefore  to  finde  the  aqgle  DNA, 

and  the  Side  A  N,  I  fay. 

As  the  Summe  of  D  N  and  D  A  4^^3> 

To  the  Difference  3871; 


So  the  Tangent  of  22*^  1 1'  1 3'^ 

To  the  Tangent  of  2o<^  29^ 

Difference  '  i  4^.  Angle  DNA 
Optique  ^Equation. 

Sine  of  the  angle  D  A  N  42-*^  4^^ 

Sineoftheanglc  aD^135‘^  37  34^  x  . 

.r»r,  -rnn  '  v  ' vf? • 


3,625621 

3,587823 

9,610475 

9>J72<577 


'  J  *  1, 

Excentrique  .Section  ji  ..  j- 

•QpMB.e  L.i  b  ' 

Ahlolute  Aquation 


{  <► 


Middle  Motion  of  the  Moon 
iEquation  SubftraA 
Motion  of  the  Moon  aequated 
Motion  of  the  Sun  SShflraft  ^  , . 
Diftance  of  the  Moon  frbrnithe  Sjtjil 
Synodicall  Anomalie  - 


r-? 

^ .  >• 


Si^. 

3 

2 

5 

9 

7 

I 


*■  ^  ‘ 

9,851204 

.3,607158 

\  \  ; '  .  .  \ 

9,844687 

M  »  f  t  ",  '  ■ 

.-0  1  i  A  i  i  '.,  it  .  t 

1,620621  '  - 

i>  ' 

z  46 

.2.2  r*  -  T  ■  ■ 

3  27 

58  .  .4 

D 

I  ^  3 

3  27 

W":. 

^  •m  f  t  •  ,  • 

n  *  35 

4  ^  5 

.47-  •. 

23r..  2p 

18  * 

16  58 

36 

J'2  14 

ii.  4'  V 

Thus  is  the  true  place  of  the  Moon  obteined  from  A,,  the  Center  of  the  Earth,  as 
in  relation  to  her  own  Orbite,  wherein  file  keepeth  her  proper  and  uniforme  courfe, 
by  her  felf  about  her  own  Umbilique  point.  But 'becaufe  the  whole  Syfteme  of  the 
Moon  is  removed  from  the  proper  Seatsi,  there  arifeth  'another  Ins^uality  according 
to  the  Proportion  of  her  diftance  from  tnc  $pn ;  for  when  Ihc  is  direftly  in  the  line 
which  pafleth  thorow  the  Center  of  the  Eanh-to  the  Sun;  ftie  is  then  freed  from  this 
Inxqualicy,  becaufe  then  the  vifual  line  of  her  appearance, paffeth  through  the  Center 
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of  the  0,jan,d  falleth  diredly  upon  the  Zodi^call  Circle  with  right  angles  (as  I  faid 
before)  which  is  both  at  the  Conjunftion  and  Oppofitfon,  but  being  in,  or  about 
her  quarters, where  fhe  is  furtheft  removed  from  the  faid  Syzygiacall  line, the  angle  of 
her  Rededion  is  greateft  in  refped  of  the  emoved  Syfteme  from  the  naturall  Seats  of 
theother  Planets,  as  before  is  ftiewed.  Now  to  finde  her  Synodicall  iEqudtion^  I 
have  fet  down  the  following  Diagram  and  Operation* 

I  Second  Figure  of  the  Moon 


.  i  *- 


-^n  Jn*vejt tgutton  Cj  uy <><«««>  vj  ixiwn* 

•  In  the  premifed  Diagram  we  have  in  the  Triangle  RAN  thefc  three  parts  given. 

1  The^ide  AN4i7y.  . 

2  The  Side  A  R  88.  . 

5  TheanglcR ANig7ii8'y($''. 

Hence  the  other  two  angles  A  R  N,  and  A  N  R,  'with  the  Sid^^R  N  are  to  be 
fought.  -  -  I  '  '  - 

Summe  A  N and  A  R  42^^, 

Difference  4087; 

Tangent  21  20'' 32",  ^ 

Tangent  20  32  lo* 

2 

Sine  of  angle  A  R  N  41''  ^2^42"^ 

AN4i7y; 

Sine  of  the  angle  R  A  N 157'*  18'  j6''j 
RN4240:  ■  ,  i  . 

::  The  Side  iletnanded.  • 
i  j;.  Totheangle  ARN'4:s4,j2<4y'. ’o  «i  V  ; 

Adding  the  AnglcA  R  M  i  j  j'*  i'  34".!^ 

Procreate  rfie  angleN  RM1744 


3,62971 5 
j,(Jtj405 
9>ypi840 

'9,my7° 

•  i*>.  ■* 

■  nori/r 

r  .  r  • 

}  •  J  i  O'-  • 

i  I  ’ljl  jO'  !  - 

9,824483 

3,620621 

9,831204 

3,<J4734* 


1  R  N  4240. 

2  R  M  88. 

3  angle  N  R  M  174^  55' 25^^. 

Hence,  the  other  two  angles  and  the  3  fide  N  M  are  to  be  fought. 

Summe  of  R  N  and  R  M  4328, 

-  Difference  41 52;  . 

Tangent  2*^  3  2' 57'', 

Tangent  2  26  44: 

A  ggreg.  4  59  4i  ^anele^^  ^ 

Dif.  o*  6  1 35  ^  N  M 

Sine  of  the  angle  R  M  N  4^^  5/  41'^, 

RN4240; 

Sine  of  the  angle  N  R  M  174**  54'  6^^ 

N  M 4328  :  ferk  j 

The  fide  required.  vf  :  '  ^ 

Afterwards  in  the  little  Circle  O  L  0,1  compute  the  Synodicall  Anomalie  froni 
L,  by  Y,  to  O,  226"^  58'  36'',  then  in  the  Triangle  N  O  M  is  known :  (i)  the  fide 
N  M  43 28  :  (2)  the  fide  M  O  48  :  (3)  the  angle  included  OJM  N 46‘^  .58'  3 6'^  i 
Summe  of  the  fides  4375,  ^5^41077 

Difference  42803  3,631444 

Tangent  of  66"^  30' 42'',  .  ^ 

Tangent  of  66  2  37:  ’  ’  ’  10^,352306 

'  Dif.  o  28  5.  angle  M  N  O,  which  is  the  Synodical! 


variation. 


.5- 
10  I4-. 


42 

28 


To  the  angle  A  N  M  r 
A  add  angle  MNO  o 
Abfolute  Synod.  ^Equation  i 

Laftly,  to  finde  the  A nnuall  variation.  1  fay,  ' 

As  the  mean  diftance  of  the  Earth  from  the  Sun  100000,  ' 
To  the  difiance  of  the  Earth  at  time  of  ObfervatiOn  i  00910; 
So  the  Synodicall  iEquations  at  the  mean  difiance  1*^1  o''  14'^, 


Sig. 

2  ‘ 


Anal. 


10  52 

f/ 

'  .d‘ 

D 

/ 

-  // 

-  27 

35 

5- 

j 

10 

52 

26 

24 

^5^ 

26 

23  ^ 

17* 

5,00000 
5,06393 
8,31023 
8,3141 6 


/  Place  of  the  Moon  aequated. 

Synodicall  ^Equation  Subfir. 

Plate  of  C  in  her  Orbite.  .  \ 

Redudion  Subfirad. 

True  place  of  the  Q  in  the*Ecliptique. 

I  »  * 

Agreeing  to  the  exquifite  obfervation  of  that  tref-noWe  And  here 

I  cannot  omit  to  mention  that  notorious  erf  our  of  hh  L^rjherg^  Precept.  q^CalcnU 

where  he  contends  that  the  true  place  of  the  Moon,  at  the  time  of 
this  memorable  Animadverfion,  was  by  the  Infiruments  of  Tycho,  obferved  in  27*^ 
21''  Gemini,  with  South  Latitude  5‘^  1 3^,  but  not  in  26"^  21^,  or  26^  23'',  as  Tjcho  fets 
down  Lib*iPProgymnaf.  dil\d.Longomont.fag.iZ^  j4^rer,  Dan.  for  {^ith.  'LarJherge 
FolAe\.  Precept.  7.  and  P&L  6.Theortc.  'Mot.  Coelefi.  the  Sun,  according  to  Tjcho,  was 
in  4*^  and  his  Right  Afeenfion  i  5P^to  which  if  there  be  added  291^*  1 5',  for 
the  meafure  offime  19^  25',  it  will  give  the  Right  Afeenfion  of  the  Me^mmCceti 
87=^  14',  which,  with  5*^  1 3'' South  Latitude,  giveth  in  the  Tables  of  Pegiomontam^ 
the  trite  place  of  the  Moon  in  the  Ecliptique,  in  27  ^  21'  n,  fo  that  thereby  he  would 
prove  (though  very  fimply)  that  Tjcho  failed  in  his  obfervation,  no  leffe  then  a 
whole  deg.  or  60',  but  let  us  examine  it  thus.  t 


K 


Place 


Harmonicon  Coeleste. 


D 

Places  of  the  Sun  according  to  Tycho  4  5 

Right  Alcenfion  of  the  Sun.  155:  5P 

Diflance  of  the  Center  of  the  Moon,  Subftr.  69  47 

Right  Afcenfion  of  the  Center  of  the  Moon  86  12 

The  Circle  Adde,  ^  . Q 

Aggregate  446  12 

A;  0  - - -  J^ubftr.  155  $9 

'  Re(ls  >  290  .  13 

^  ft 

which  ijio*  I  s'*  being  coverted  into  time,  flieWeth  the  time  of  Tjcko  S  .Ohferva-  ^ 
tionHo.  ip  2i'',a,ndif  we  enter  the  forementioned  Tables  of  under  the 

Signe  if  with  86*  iz',  and  with  South  Latitude  5“*  14’',  wrfliali  finde  it  to  point  out 
intheEdiptique26‘‘  2i''it,whichwasthe  true  place  of  the  C  obferved  by  Tjcho, 
differing  from  that,  which  falQy  wrefts  to  his  purpole,  a  whole  degree, 

but  I  fliall  at  prefeht  omit  to  mention  aayfliotc  of  his  abfurditiet,  thej'  that  pleafe  ■ 
i^ay  read  Phecfii^s  his  jifitoffopni  j  where  they  may  finde  him 

fufficiehdy  Gharafteriz’d. 


’  ^  f  V 


c 

CHAP.  jCli. 
^fthii/ttMdeofthe  Won. 


T He  ancient  Aflfortomers  (to  whoift  were  of  opinion  that 

the  Latitude  of  the  Moon,  had  onely  depfeiidance  tipon  her  Nodes,  and  were 
alwavs  of  like  magnitude  &Quahtity  in.pktes  e^clually  diftant  from  the  fame, 
both  at  the  time  of  her  Conjunaion^Oppofiti6ti,and  Ouar^^^ 
by  acutate  Obfervacibns  taken  by  Tjcho^  ^hd  others  liiice  his  tim6,  "^at  her  greateft 
Latitude  in  her  Quarters  is  more  by  i^,  fot  in  the  Conjumaion  UM  Oppolitiim. 
the  O  and  r,  the  greateft  Obliquity  of  her  Orbe,  is  always  y  o',  but  m  h^  Quar¬ 
ters  5*^  17',  which  variation  is  alfb  cauled  by  the  Emotion  of  the  (  Syftetiie  from  the 
proper  Seat,  as  hath  been  faid  before;  but  for  the  Inspquality  of  the  motion  of  the 
Nodes,  which  Tycho  and  ibme  of  his  followers  do  introduce,  i  lee  no  reafon  for  it, 
neither  for  the  Tranflation  of  the  whole  Syfteme  of- the.  Moon  from  the  Ceiuer  of 
the  Earth  which  BtilUaldus  admits  of,  his  fuppofttion  being  altogeAer  againft  rea- 

fbn,  and  not  depending  upon  fufficient  Principles,  but  1  paffe  over  theft  things,  and 

haften  to  pradift.  '  ^  /•  n 

When  the  Moon  is  in  the  Syzygiacall  line,  or  line  of  the  G,  there  is  no  Synodicall 

jEquation  but  her  greateft  Latitude  is  alwayes  5*^  o',but  being  removed  from  the  laid 

line  her  Latitude  encreaftth  by  little  and  little  till  file  come  to  be  .90^  diftant  from 
the  0,  which  is  her  greateft  Elongation  from  ^^e  faid  line,  in  which  Pofition,  her 
greateft  Latitude  155^17^  So  that  the  Bxceffe  ,  or  augmentation  of  her  Latitude 
is  17',  aswefhallheredemonftrate. 
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Third  Figure  of  the  Moon* 


In  the  Diagram  premifed  TKXP,reprefent  the  Orbe  of  the  Moon,TSX  the  Plane 
of  the  Ecliptjque,  X,  the  Node  Afcending ,  T  the  Node  difeerting  H  S  the  greateft 
Latitude  of  the  Moon  in  her  Cohjunftions ,  and  'Pppofitipns,  p  and  H  Y,  the 
greateft  Latitude  in  her  Quarters  5^  the  Excefle  S  Y,  17%  and  here  you-  are  to 
note  that  when  flie  is  placed  in  Hthef  of  lier  Nodes,  (which’ are  nothing  but  the  In- 
terfedions  of  her  Orbite  with  the  Ecliptique)  ftie  is  void  ^  of  .Latitude,  but  departing 
from  the  fame  her  Latitude  augments  ,  tilf  iliecommeth  to  the  limits  of  her  greateft 
Latitude.  Now  fuppofe  the  C  being  New,  or  Full  be  diftant,  from  her  Soi  th  Node 
17^  1 5''', and  her  Latitude  be  required,therefore  I  number  the  Argument  of  her 
Latitude  from  T,  by  P,  to  K,  17^  i  5'',  and  from  thence,  let  fall  the  Perpendicular 
K  B,  upon  T  B,  the  Ecliptique,  with  Right  angles;  then  in  the  Sphaericall  Redangle 
Triangle  T  B  K,  we  have  known;  (i)  the  Side  or  Hypothenufe  T  K  86^^  jf  1 5^^ :  (2) 
the  angle  K  T  B  5**  0'':  Hence,  the  Side  B  K,  or  angle  B  A  K,  which  is  the  angle  of 
her  Latitude,  may  be  obteined. 

i  Radius  90^^, 

.  )AnglcKT  B5‘^o^; 

^^^^-JHypothenufe  T  K  17/ 1 

L.  Sine  B  K  4^^  59^  22^^; 

Or  angle  of  her  Latitude  B  A  K. 

When  ftie  is  Extrafyzygi 
Anno  1 587,  Auguft  17.  Ho- 18  32''  (in  our  .Meridian)  being  the  time  before- 
mentioned, obferved  the  true  Latitude  of  the  (;,to  be  5^  i4''^  outh,at  which  time 
her  Synodicall  Anomalie  is  226^  58'  ;56'''':Likewife  the  greateft  Latitude  of  the  Moon 
new  or  full,  underftood  by  the  angle  H  T  S,  is  5*^  o'',  and  her  greateft  Latitude,  when 
fhe  is  in  her  Quarters,  (hewed  by  the  angle  H  T  Y,  is  5  '  17^,  the  halfe  difference  S  Z 
is  8^  30^'',  with-which  Intervall  on  the  Center  2,  is  defenbed  a  little  Circle,  noted 
with  SOY  S,  wherein  I  number  the  Synodicall  Anomalie,  from  S  (by  Y)  to  O 
226*^  58''  and  becaufe  its  greater  then  iSo^',  and  leffe  then  I  dediid  it  from 
■^70,  and  there  remains  0  ^  43^^  then  the  Analogic  is, 

K  2  As 


IO,CCCCOO 

8,940296 

9,9.9^087 


4q  H  N  1 1  Qtto  :G  OE  ii  E '  S  T  E  4 


As  the  Radius  Z  Y  90^,  i  o,cgccoc 

TotheSineZl4:>‘\t;^.i?4'^^  ^  Vxu  .V  V  P, 83397? 

So  the  Arch  Z  Y  50^'^,  75?9?i45 

To  the  Arch  Z  I,  7,227118 

Which  added  to  S  Z  8'  30^^,  maketh  S  1 14-'  18^^,  and  therefore  H  S  I  is  5^  14^  18^^ 
:n  the  Analogic  is  the  fame  as  before. . 

Radii  s  90^^,  ^  10, cococo 

Sine  of  the  angle  K  T  I  5*^  14'  ^  8,960470 

Sine  of  the  Hypothenufe  P  K  86*^  17'  15'^  5^,999087 

Sine  of  the  angle  E  A  K,  or  fide  K  E  5*^  1 3'  ^9''-  8,959557 


Therefore  the  true  Latitude  of  the  C  at  the  fame  inftant  was  5*^  agreein<^ 

to  the  Obfervation  of  the  admired  Tycho. 


CHAP,  XIII. 

of  the  motion  of  the  fxed Stars, 


THe  fixed  Stars  are  very  flow  of  motion,  and  alter  their  places  but  little  in  ma¬ 
ny  yeares,  but  are  immoveable,  2ii  Cofernictu  holds  opinion,  for  Obfervations 
in  all  ages  teftifie  the  contrary ,,  and  therefore  was  it  that  Ptolomte  and 
the  Ancients  allowed  them  a  certain  Lent  and  gentle  motion  in  confequence 
of  the  Signs,  and  by  little  and  little  to  change  their  places  inLongitude,  which  accor¬ 
ding  to  their  Obfervations  (or  rather  Supftofitions)  was  ope  degree  in  ico  yeares,  or 
thereabouts.  The  firfl:  obferv^  of  their  places  was  thatr notable  and  expert  Matherlia- 
tician  Hypparef  us^  who  with  great  labotrr^'fotlnd  out  their  true  places,  and  compofed 
new  Tables  of  their  motions.  ,  '  ^  - 

.  After  him  followed  wW  m  Bme-tbings  'C^^togue  of  his 

pt^de^flor  Hypforchfts.  ^ii  changed  fo^e  bf  tlfelr'  iiap(resf,  ,as  he  vVitihefleSi*  Lib*  7 
Cap- 4.  vf//!^4^r//,Wherd  he  alfWietHTev^ia4i:'eafottS^bth^^ 

About  740  ye^  after  flourirti^  in  aJiiifh^  from  ,Ac- 

7o^/e  to  therein  h<yne  known,  that  0bferve4[the;fi3^3,  and  their 

motions,  but  the  laft  age  produced  raore/^dniifable  and  diicoyeries  then.ahy  had 
done  before  ;  to  pafle  by  the  worthy 

cent  Prince,  the  Lantgrave  of  all  yfho  made  many  adm'u^bje'.  Obfervations, 

5^etat  length  appeared  that  noble  man  of  Tycho  Br^hei-  viho  to  thegidry 

of  Art,  put  a  Crown  upon  the  Work,  infdmuch  that,  by  his  incredible,  pains,  and  vaft 
^  expence  of  Treafure,  he  by  his  adthired  obfervations, com  piled  that  acurate  Catalogue 
of  the  fixed  Stars,  which  next  to  the  motion  of  the  Sun,  is  the  heft  foundation  to  re-- 
Acre  Aflronomie.  - 


To  pafle  by  the  Chimeras  of  Alphofifus  and  others,  and  the  abfurd  fiippofition  of 
Thehfth  Be*!*(  ore  (who  attributeth  to  the  fixed  Stars  a  motion,  fometime  in  confe¬ 
quence,  and  fometime  in  antecedence  of  the  Signes)  1  next  come  to  Cepermeus^  who 
admittethofaninaequality  of  motion  in  the  fixed  Stars,  and  though  taking’away 
thofe  abfurdities  of  their  going  backward,  yet  neverthelefle  falleth  (in  my  opinion) 
into  another  almofl:  as  bad,  for  he  would  have  the  Poles  of  the  Earth  to  wheel  about 
the  Poles  of  the  Zodiaque  in  the  fpace  of  25816  Egyptian  years,  whereby  the  motion 
ofthe  fixed  may  fometime  be  augmented,  and  fometime  again  diminiflied,  from 
which  Inoequality  arifeth  thelnaequall  motion  ofthe  Prafceflion  of  the  EquinoAiall, 
and  of  the  motion  ofthe  Planets  and  Stars,  Which  Ccpcrmcm  introduceth.  ^ 

But  the  late  learned  and  worthy  Frenchman,  Ifmatl  MialdM  diffents  from  Co- 
who  maketh  the  motion  ofthe  Stars  inacquall,  by  the  recefle  of  the  Equino- 
cliall  Points  in  antecedence,  and  by  the  turbination  of  the  Poles  ofthe  Earth  :  againfl 
which  ina’quality,  5  2.  giveth  feverall  Reafons,  feme  whereof  I 

(hall  here  give  you.  (faith  he) 

Firfl,  there  are  no  obfervations  of  the  ancient  Aflronomers,  that  exadly  deter- 

,,  mine^r 
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mine^  the  places /of  the  fixed tars -  and  -thth‘e  having  /oidldatign^  tt 

wonid  bemecf'i'ifhnefre  in  aRy-^  to'^dd  ahy  (uchffl>itckc'ef  " . 

„  Secondly,  Nd'GirciihrK^'<>’ldtiontn  tl:^rpijgh^oiTC '  its  whdle  Cir¬ 
cumference’ d6ttradmirofftf^'redi^<|d^S^ieS^^  in  the  oVn  femi- 

circlc  the  motion  '^ntie^fe;d':  ‘huf, 'hdteting  of  this  Inat- 

qnality,  (which  the fiinpe  mb^ffl^'^fft oft 

/»oi4  irt ^vAWrlA'f»'<?  'mtetrded  h*ii¥Bnce  and  tethitted  no 

fir  -vl^.  - 


tended  and  bnt  mbtWeFRevcifdct^Jihs^ta 

c  •  ■'■  ■'  ■  ' -.'  )■;*•!'•  <  * '.  1  >'  ’•  r,  /;C''./( 

ofmer  "  -  . .  .  - 


SfOlCill- 
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Thirdly,  fo  fmall  a  difference  of  the  motions  ofthy  Me‘ff'iStars-i^' tKefd  fetind 
indiflind  lntervallsoftime;\tb^ttitan^30t  heter\^cedm  true  and  naturall 
motion,  bqt  with  great  bold neffe  and  temerity,  whereby  too  unadvifedly,  we  fa- 
flen  upon  the  Heavens,  the  fictions  of  our  own  frail  and  imperfed  Jntelled. 

The  other  reafons  which  bringeth  agaiqft  this  famed  Inaequality,  I  do 

here  omit,  thefe  being  fufEcient  to  evince  the  contrarie,  I  now  come  to  make  a  Colla¬ 
tion  of  ancient  and  modern  obfervations. 

If  the  Obfervations  made  by  thofe  two  ancient  Aftronomers  Ttmocharis  and  Hyp^ 
farckuf  may  be  credited,  and  thofe  made  by  /  neer  500  years  after,  we  fhall 

finde  that  the  annuall  motion  of  the  fixed  Stars  was  then  52^^  32^^',  likewife  by  the 
obfervations  of  Aibmeghtm  it  appears,  that  from  the  time  of  PtoUmte  to  the  time  of 
his  obfervations,  their  yearly  motion  was  50''^  26^'\  and  from  the  time  of  Fiohmte  to 
Tpcho  50^^  37^^'',  yet  if  we  compare  the  Obfervations  of  AibAitg^ttu  v/ith  the  Cata¬ 
logue  of  their  places  redificdtotheyearof  Chrifi:  13(^4  (which  accidentally  came 
to*the  hands  of  their  aimuall  motion  will  be  found  to  be  but  48''^  52'^^. 

Again  taking  the  obfervations  of  the  iNrabian,  lbemez.opJoim,  made  in  the  year  of 
Chrifi:937,  and  com  paring  them  with  their  places  found  in  the  year  of  Chrift  1364, 
their  annuall  motion  will  appear  to  be  onely  *45^''  and  conferring  thofe  of  Alb^- 
with  the  Perfian  Tables  redified  to  the  year  1 1 1 their  annuall  motion  ought 
to  be  52'^  7''^'',  and  hence  we  may  fee  the  uncertainty  of  ancient  obfervations,  yet 
thus  much  we  may  conclude  of,  that  by  comparing  thefe,  and  other  obfervations  to¬ 
gether,  their  motions  appear, to  be  equall  in  all  ages,  although  there  be  fome  difcre- 
pancy  amongfi  the  Obfervators,  at  which  we  need  not  much  marvell,  confidering  the 
infancie  of  Afironomy  in  thofe  remote  Ages,  when  they  wanted  thofe  helps,  and  cu¬ 
rious  Infiruments  we  now  enjoy,  and  therefore  to  redifie  their  motions,  1  hold  it 
raofi:  meet  to  make  ufe  of  the  obfervations  of  Tjn.ccharu  and  Hjpparchm  (which  are 
more  ancient  then  thofe  of  and  of  thofe  made  of  late  by  Tjdo  Br  ahe ^  in 

regard  there  is  a  notable  and  large  fpace  of  time  between  them,  fo  that  nocwithfian- 
ding  there  (hould  be  fome  fallacie  in  thofe  ancient  Animadverfions,  yet  the  Intervall 
of  time  being  confidcrablc,  we  may  nevertheleffe  lay  a  good  foundation  of  their  an¬ 
nual  motions  for  many  fuceeeding  Centenaries,neither  can  I  vary  much  from  that  pro¬ 
portion  that  Tycho  and  Built  Adm  have  alottcd  before  me,  being  about  50"^!,  which 
quantity  I  retein,  as  moft  agreeable  to  Truth  and  Obfei;vation. 

The  motion  of  the  fixed  Stars  being  by  obfervation  found  to  be  equall,  it  follows 
then  thclt  the  Points  both  of  the^  i?\y die  and  trUe  motion  (which' ate  called  Umbi- 
lique  Points)  niiift  needs  be  united  and  fall  together  in  the  very  Center  of  the  Orbe, 
as  you  may  behold  in  the  following  Figure,  fo  that  the  Orbe  of  the  fixed  Stars  is  not 
excentricalljbutconcencricall  to.the  Sun.  .  •  -  %  . 

But  the  variation  of  the  Latitude  of  "thf  fixed  Starres  is  not  fo-  perceptable 
^nd  eafie  to  be  dlfcovered  >  \and;found  out ,  as  their  Longitude ,  in  regard  there 
is'iio  fenfible  vacation,  in,  maiiy  '  hundred  years ,  yea  if  wee  confer  the  obfervations 
of  Tychoj  with  thofe  taken  by  I  tolomte  1 500  years  finee  we  may  in  fome  Obfervations 
finde  a  little  difference,  but  a  contfadidion  in  others,  fo  that  we  can  gather  nothing 

irom  the  help  offormer  obfervations  to  be  fufficient,whereuponto  efiablifli  and  re- 

Clifie  this  mutation  of  their  Latitudes,  when  as  they  feldome  took  their  places  neerer 
then  to  the  fourth  part  of  a  degree  nay  many  times  failed  a  degree  from  truth,  and 
then  if  we  do  but  confider  thelmall  difference  of  mutation,  which  is  found  in 
Intervalls  of  time,  it  will  appear  but  meer  rafoneffe  and  prefumption  in  any  that  Inall 

attempt  to  make  a  reftitution  of  this.variation  of  their  Latitudes  ;  foi  my  pair  I  con- 
^  K  ^eive 


CHAP.  XIV. 

of  the  rheorieand  motions  of  the  three fuferiour  Planets,  Saturnc,  Jupiter 
andMuis.  *  ’ 

^  ^  k  reafon  why  we  call  the  three  Planets  Ti  and  (in  this  new  forme  of 

B  Aftronomy)  Superiours,  is  becauie  they  are  placed  above,  or  without  the 

A  great  Orbe  of  the  Earth,  as  9  and  9  are  called  Inferiours,  becaufe  they  are 

placed  under,  or  within  the  Orbe  of  the  Earth  towards  the  Center,  that  is 

to  lay  between  the  Earth  and  the  Sun,  who  is  the  Center  of  the  whole  Planetaric 
Syfteme. 

2  T^efe  three  Planets  (contraric  to  the  motion  of  the  Earth)  are  ufiially  accoun¬ 
ted  to  have  a  twofold,  or  double  motion,  the  one  of  Longitude  the  other  of  Latitude 
for  as  the  way  of  the  O  (for  fo  I  it  call  in  reped  of  the  vulgar  opinion)  is  oblique  to 
the  Equator,  fo  are  the  ways  of  theft  Planets  oblique  to  the  way  of  the  ©,  therefore 
in  its  proper  place  I  (hall  deftribe  their  motion  in  Longitude,  with  the  inclinations  of 

their 


62  Harmonicon  Coeleste. 

ceive  the  Revolutipn  jand  Period  thereof,  cannot  be  forefeen  by  man,  but  is  oHc|y 
known  to  God  alone,  y;^t  thus  much  I  may  addci  that  fo  many  fixed  Stars  as  there 
are  in  numKer,  fo  many  feverall  Latitudes  and  Inclinations  have  they,which  queftion- 
leffe  vary,  and  are  of  the  fame  quality  and  nature  with  thofe  of  the  inferiour  Orbes, 
though  differ  much  in  quantity  and  proportion.  It  being  then  fuperfluous  to  adde  a- 
ny  Theorie  of  their  particplar  Dev^^^^  the  Ecliptique^  Orbe,  I  (hall  onely 

contenfmy  feif  with  tHofe  Obfervatiqns  made  in  our  age  by  the  never  to  be  forgotten 
Tycho  Brahe^  and  therefore  I  refer  the  Reader  to  his  Catalogue  of  their  places,  which 
I  have  inferted  in  its  proper  place.  .  '  . 

;  A  Figure  of  their  motions  in  Longitude^ 

i  ^  '  '.I  .^1.  .  .  -i  ^  ,  .  j.  • 
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tlieiv  Orbits  from  the Ecliptique,  beginning firft with  their  motions,  asinrefpea  of 
Lonoitude  which  is  in  confequence  of  the  Signes  ob  ccca(u  m  Ortym,ox  from  Weft  to 
Eaft° And  whereas  to  ns  that  live  upon  the  furface  of  the  Earth,  theirmotions  appear 

vcrv  unequall  and  irregular,  being  to  the  eye  fometime  direft,  foraetime  retrograde, 
and  fometime  ftationarie  ;  therefore  to  falve  the  Phenomena,  the  ancieqt  Aftrono- 

nomers  ignorant  of  the  Earths  motion,  were  forced  to  devife  other  helps,  for  befides 
the  Excentrique  motion,they  imagined  each  Star  had  alfo  a  pecul.armotion  in  an  E- 
oicvcle  whofe  Center  they  fijppofed  to  be  carried  in  the  Circumference  of  the  Excen¬ 
trique  ’andfoby  help  of  a  multiplicity  of  Circles  and  contrary  motions  (though 
altogether  againft  reafon  and  nature)  they  came  fomewhat  neer  to  difcover  the  Phe- 
noHrenan,as  may' appear  by  Momi.L.b.  ?•  4.  5,  &c.  Turh^ckm  i«L,b. 

Thhrtcarum,  Aiifik  Ern.  jfirim..  w  Theoruai  Pnrb^ch.  ^rgoi.tn  Pand- 

Sphttne.  and  in  innumerable  other  Authours ,  whole  Works  are  extant ;  but  after 
the  learned  Ctp^m  had  begun  to  difcover  the  truth,  comes  that  worthy  Luminane 
Ktpier,  who  utterly  rejeSed  the  fained  fuppofitions  of  his  PnEdeceffors  and  taught 
truth  to  move  in  her  own  Ofbe,  fittce  whom  by  the  afliftance  of  later  Obfervations, 

the  Radient  beams  oftruthitfelf  are  more  refplendent,asappears  to  thofe,  who  are 
converfant  in  CoeJeftiall  Obfervations;  ,  •  -ni 

.  5  The  Aphelion  of  a  Pldnet'ls  that  point  of  the  Orbite  wherein  a  Pknetbeing  is 

furtheft  diftant  from  the  ©,  and  Center  of  the  World,  and  is  thenflowrfl  in  mouon, 
infomuch  that  froit)  this  point 

by  the  tequahty  of  his  motion,  fb  that  the  Arch  or  diftance  of  a  Planet  from  this 
pLt  is  called  the  Anomalie  of  the  Orbite,  whofe  ufe  is  afterwards  Ihewed. 

^  4  Thefe  three  fuperiour  Planets  \  U  and' d'  are  each  of  them  moved  in  their  pecu¬ 
liar  Orbites  from  Weft  to  Eaft,  equally  about  the  Center  of  the  Circle  equant,  ma¬ 
king  their  feverall  Revolutions  as  followeth-  • 
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5  The  Center  of  the  Equant  isa  point  inthe  line  ot  cue  ^uge  ur  ^ 

beween  t  he  faid  Auge,and  the  Center  of  the  ^  il  Sfh^fald 

from  the  Center  of  t&  Excentrique  towards  the  Aplwlion ,  as  the  O  is  from  the  faid 

Center  the  Perihelion,,  as  in  the  following  Figure  P  Q.isthe  liiw  of  the  Auges  D,the 

Center  of  the  Excentrique,  A,  the  place  of  the  0 ,  and  X  the  Cemer  of  the  Equant, 

which  laft  two  points  are  alike  diftant  from  D,  the  Center  0  ^  '  , 

6  The  Orbite  of  a  Planet  is  an  Elliptique  Circle,  wherein  the  Planet  keeps  his  con- 

fl.M  comfe  ..a  motion,  .hongh  with  tomo  lonquality,  ° 

their  Orbites  are  obferved  not  to  be  aequated  to  their  own  Ceijers,  but  to  ^be  Center 
of  the  Circle  Equant  which  point  is  marked  in  the  following  Figure  with  the  letter 
X,the  Semidiametar  and  motion  thereof  being  equal  to  the  Semidiameter  and  motion 

"’^^UpSntScenter  Equant  is  deferibed  the  Circle  Equant  whofe  circumference 
is  noted  with  the  letters  V  W  V,  which  ferveth  chiefly  to  finde  the  variation  of  the 
m  Intequahty,  for  in  the  Diameter  thereof  V  X  W  is  numbred  the  Jorn 

the  Center  X  (which  is  the  point  of  aequality)  upwards  towards  V,  when  a  Planet 
is  Infra  Dia^entron,  but  on  the  contrary,  it  is  accounted  downwards  when  a  Planet 
is  SupraScentron,  the  motion  thereof  being  double  to  the  motion  of  the  Planet  in 

^'*8^Btcaufe  the  Center  of  the  Equant  is  towards  the  Aphelion,  or  Auge  of  the  Ex¬ 
centrique  it  neceflarily  followeth  that  a  Planet  moveth  more  flowly  when  he  is  Supra 
DfeZron  ofin  the^per  part  of  his  Orbite,  and  more  fw.ft  when  he  ;s  nfra  Dia- 
centron  or  in  the  nether  part  thereof,  for  a  leffer  part  of  the  Oibite  belongeth  o 
the  upper  part  of  the  Circle  Equant  ,  and  a  greater  part  is  due  to  the  nether  pait 

thereof  as  the  following  Figure  plainly  demonftrates.  •  t  j  /-•  t 

Q  Upon  the  point  D,  is  defcribed  the  Excentrique,  which  is  a  pwked  Circle, 
whofe  CircumfLnee  ferves  to  carry  the  Center  of  the  Epicycle,  marked  with  the  let- 
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ter  Z,  in  the  Periineter  of  which  Epicycle  is  ntimbred  the  double  of  the  Anomalie 
quated  from  L  which  ferveth  to  finde  out  the  true  place  of  a  Planet  in  his  Ellip- 
tiqiie,  and  his  diifance  from  the  Sun  ,  for  when  a  Planet  is  either  in  his  Auge,  or  op~ 
pv)lice  Auge  he  is  found  in  the  point  L,  but  when  he  is  Diacentron  he  is  in  the  point 
N,  and  is  ^hen  neereft  the  Center  of  his  Excentrique. 

10  The  Excentrique  place  of  a  Planet  is’fhewed  by  a  right  line  drawn  from  D  the 

Center  of  the  Orbite,  to  the  place  of  the  Planet,  as  in  the  third  Figure  following  is 
fliewed  by  the  line  D  N,  fo  that  the  /Equation  of  the  Excentrique  is  the  angle  D  N  O 
being  equall  to  thq^angle  T  N  R.  ^ 

11  The  place  of  a  Planet  from  the  Sun  is  fhewed  by  a  right  line  drawn  from  A  the 

Suns  place,  through  N  the  Planet  to  the  Ecliptique,  as  in  the  faid  third  Figure  follow¬ 
ing  is  reprefented  by  thedine  A  N,  fo  that  the  Optique  iEquation  is  equall  to  the  an¬ 
gle  AND.  ; 

12  To  finde  the  Excentrique  aequation  their  mufl  be  known,  (i)  the  motion  of  the 

Aphelion,  (2)  the  diftance  ofa  Planet  from  his  Aphelion,  (3)  the  quantity  of  the 
bi-feded  Excentricity  ;  the  fame  are  alfo  given,  to  finde  the  Optique  ^Equation,  one- 
ly  that  part  of  the  bi-feded  excentricity  conteined  between  the  Center  of  the  Excen¬ 
trique  and  the  body  of  the  Sun,  whereas  in  finding  the  Excentrique  aequation  that 
part  IS  ufed  which  is  comprehended  between  the  Center  of  the  Circle  Excentrique 
and  the  Center  of  the  Equant,  being  correded  by  the  variation  thereof.  ’ 

The  abfolute  iEquation  is  thg  Aggregate  or  Summe  of  the  Excentrique  and 
•  Optique  iEquations,  and  therefore  we  call  it  the  Compound  and  Abfolute  /Equation, 
or  Proflhaphactefis  of  the  Orbite. 

14  In  regard  theEarth  is  one  of  the  Planets, and  is  placed  far  without  the  Center  of 
the  World,  it  from  thence  followeth,  that  the  tme  place  of  a  Planet  from  the  Earth 
is  fhewed  by  the  vifu^ll  line  palling  from  the  Center  of  the  Earth,  through  the  body 
of  the  Planet  to  the  ^liptique,fo  that  the  Angle  of  this  fecond  Inaqualhy  is  to  be 
underfrood  in  the  third  Figure  followings  by  the  Angle  A  N  S,  which  Angle  is  leafl: 
in  Saturn,  greater  in  Jupiter,  and  greateft  or  all  in  Mars,  which  is  caufed  by  their  un- 
equall  difrances  from  the  Earth. 

1 5  To  compute  the  true  place  of  a  Planet  from  the  Earth,  the  Parallax  of  the 
.EarthvOrbe  is  to  be  known,  to  finde  which  thefe  three  parts  are  to  be  given,  (i)  the 
Difrance  of  a  Planet  from  theEarth,  (2)  the  Difrance  of  the  Earth  from  the  Sun, 
(?)  the  angle  included,  which  is  the  Difrance  between  the  place  of  the  Earth,  and 

;  place  of  a  Planet  from  the  Sun. 


In 
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In  the  premifed  Scheme,  the  oucermoft  Ellipfis  reprefents  the  Orblte  of  "hU  or  d' , 
whofe  Center  is  marked  with  the  letter  D,  and  the  Diametrall  line  of  the  Auges,  with 
the  letters  P  D  Q,  pafiing  from  P  the  place  of  the  Aphelion,  to  Qthe  place  of  the 
Perihelion,  which  line  exadlybi-fefts  the  Orbite  into  two  femicircles,  equall  in  the 
Quantity  and  Celerity  of  the  fame  parts. 

The  innermoft  Ellipfis  marked  with  the  letters  S  Y  L  T,  is  the  Orbite  of  the  Earth, 
theCenter  whereof  is  noted  with  K,  by  which  the  Diametient  line  paffeth  from  S, 
the  Aphelion,  to  L,  the  Perihelion. 


A  Tabic  of  the  particular  Dimen ficns  of  the fever  all  Orbitesof 
Saturn,  fupiter^  Uars^  aftd  the  Earth* 


Semidiameter  of  the  Circle  D  Z  or  D  G. 
Semidiameter  of  the  Epicycle  2  P,or  B  G- 
equalizech  XV,or  XW  in  the  Equant 
Bi-feded  Excentricity  D  X,  or  D  A. 

In  the  Ellipfis* 

I 

Aphel.  Semldiametient  D  P  equal  to  D  Q. 
Diacentron  Seinidiametienc  D  B,  or  D  R. 
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i6  The  Nodes  are  two  Points  in  which  the  Plane  of  the  Ecliptique  interfeds  the 
Orbite  of  the  Planet  in  places  oppofite  by  the  Center  of  the  Sun, as  in  the  third  figure 
following,  where  T  E  K  reprefents  the  Plane  of  the  Orbite,  and  T  X  K  the  Plane  of 
the  Ecliptique,  which  interfeft  each  other  in  the  points  I,  and  K,  oppofite  by  A,  the 

Center  of  the  ©.  . 

ly  The  Argument  of  Inclination  is  an  Arch  of  the  Orbite  intercepted  between 

the  Node  Afcending,  and  the  place  of  a  Planet  firoin  the  Sun,  being  numbred  in  con- 
fequence  of  the  Signes,  as  in  the  third  figure  following,  K  is  the  Node  Alcending,  L 
the  place  of  the  Planet,  therefore  K  L  is  called  the  Argument  of  Inclination. 

1 8  The  Circle  of  Inclination  is  a  great  Circle  about  the  Sun  in  the  Sphscre  of  the 

fixed,  falling  right  upon  the  Ecliptique.  r  i  ■ 

ip  The  Inclination  ofa  Planet  is  an  Arch  of  the  Circle  of  Inclination  comprehen¬ 
ded  between  the  Ecliptique  and  the  Center  of  a  Planet  in  his  Orbite  ,  reprefented  in 
the  forementioned  Diagram  by  the  Arch  X  L,  which  is  greateft,  when  a  Planet  iii  po^ 
diftant  from  his  Nodes,being  then  in  the  limits  of  his  greateft  Latitude  B  E,  and  here 
note ,  that  the  greateft  Inclination  is  in  It  41 680,  in  U  1 3424,  and  in  o 

10  The  excentrique  place  of  a  Planet  in  the  Ecliptique  is  that  very  point  of  the 
Orbite,  whereon  the  Circle  of  Inclination  comming  from  the  place  of  a  Planet  in  his 
Orbite’  falls  thereon  with  right  Angles,  as  in  the  forementioned  Diagram,  L  is  the 
place  o’fthe  Planet  in  his  Orbite,  from  which  the  Circle  of  Inclination  paffeth,  and 
falls  upon  the  Ecliptique  at  X  with  Right  angles,  fo  that  X  is  the  excentrique  place  of 

the  Planet  in  the  Ecliptique.  ,  .  ^ 

21  The  Redudion  is  nothing  but  the  Diftererence  between  the  Argument  of  In- 
'clination  and  the  excentricall  Longitude,  that  is  to  fay,  the  Difference  of  the  two  Ar¬ 
ches  of  Orbite,  and  the  Ecliptique,  intercepted  between  the  Node  and  the  Circle  of 

Inclinations,  as  in  the  third  Scheme  following,  where  it  is  underftood  by  the  Diffe¬ 
rence  between 'k  Land  K  X-  T  II 

22  The  Curtation  of  a  Planet  is  a  little  part  cut  off  from  the  line  of  his  Incervall 

or  diftance  from  the  Sun,  agreeing  to  the  Sagit  of  Inclination,as  in  the  forementioned 
Figure  A  L  is  the  diftance,  or  Intervall  given,  A  O  the  Diftance  Curtated,  and  there¬ 
fore  O  L  is  the  Curtation  it  felf.  ,  ■  .1 

2?  The  Latitude  ofa  Planet  is  an  Arch  of  the  Circle  of  Latitude,  intercepted  be¬ 
tween  the  Ecliptique  andthc  apparent  place  ofa  Planet,  or  it  may  better  be 

ftood  in  the  forementioned  Figure  by  the  angle  L  S  X,  which  is  the  angle  it  felt  of 
the  app.arenc  Latitude.  f-  C  H 


66  HaRMONICON  GoELESTEi 


CHAP.  XV. 

1  -  .  • 

A  Geometricall  De?NcnJlration  of  the  true  motion  of  Saturn,  Jupiter  ,  and 

Mars*,  according  to  the  Bo5irme  of  T rigonometrk. 

1.  . 

Nno  1587  January  i  %  at  4^'^"  55^  f  Mertdlam  Londinenf)  noble  Tjcho  obfer- 
ved  in  Ti  in  26*^  24^  T,  having  2‘^  25^  South  Latitude,  at  which  time  is  given, 

S  *  D  '  " 


The  true  place  of  the  ©. 

The  DiUance  of  ©  from  the  Earth. 
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Firjl  Figure  of  Saturn. 


'ASynojifsdfthe'Ca^^ 

In  the  Excentrique  Circle,!^  H  O,P,I  compute  the  Ahomalie  of  theExcentrique  from 
P,  the  Aphelion, to H,  13 1 5(5' ,22", whofe  Complement  is  the  angle  DXH48'^  3' 
38  which  given,  we  have  in  the  Triangle  D  XH,  two  other  parts,  namely  D  H 
952500,  and  P  X  54800.  Hence  the  angle,  DHX  will  be  found  to  be  zf  10" 

As  the  Side  D  H  952560,  ■  '  ?.  5,9788155 

,,  .  ToxheSineoftheangleDXH48‘^;3'38''5  9,871486 

So  the  Side  DX  548®*^5  .  .  4573S781 

T^theof  theangle  D  H  X  2^  2'i^'ip'^':  8,631402 

Simple  AnomalieP  X  H.  -  56'  22" 

Angle  D  H  X; .  Subfrr.  2  27  10 

.  ,  .  Refts  Anomaiie  equated.  129  '  29  12 

]  ■  y  >  '  Motion  of  the  Epicycle  I H  N  .  258  58  24 
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In  the  Triangle  D  H  N.. 

t  .  .  -  «  •  •  .et  ^ 
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.  Tarigent  oF  50  38^6; ,- ..  , 

.,:Aggregat^  ioq,5&j  48.  Aflglp.HN  D.  _ 

■  Daffcrence.  o  48,  Angle  . 

iine angle 

SideJ>H  9525005  .  ,  A V%'..  '5.a7Mp 

Sin,e’pf^^f>e  angle  N  H  D  78**  58^  2'4'''';  \^ ,  9,9^},$o6 

SidepN^5^34d=  -  7  t . 

^  n  /  // 


i7 

r-  < 

^  i  A  V  A  4M  , 


:uc 


«■  1. 


ToDX  54800 

AddeXO  775 


DO 


55575 


AnomalieiEquatedPDH^?>o>'l  1 29  29  12  >. 

Angle  H  D  ^,;A)ddey  ■jodai!’  •^iotn  ■? ' 

^'><^Ta^quate  AnomaiieP  Djy.^^^i7.  .  . 

c:In  this  Exaiajpie  Tx  is  lnfrjijPiacentro|i| I  reclian,^78i  58'72,4^r,t(t'eingei 
quail  to  the  Angle  ZH  N  in  tte  ppicyde),  ^^tlfeupggi^Seqijdrck  tliE  .fiquane 
firdraXtoward^Y,  to  the  point  -: 

Then,  fay, '  * .. ;  >.  ^  •:  / .  ''l '.v 

As  the  Radius  X  V  90%  io,orcooo 

To  the  Sine  X  O  78'^  58^  24^^;  9,9PI907 

So  the  Arch  X  V  790,  .  /  2,897,6:27 

Tothe  Arch  XO  775:  ^  2,889534 

In  the  Triangle  D  N  O 

D  N  952346  r  ?  thejSum  ofDN  &  £)0  1007921,1  5,003426 

DO  55575  ;>  ^  '/§‘^e"-ST.? ,> '  .i  V.4,95268i 

AhgleND  .Q|i  29'i  3^4 '  -x^t)tb€  Tangent  of  .  7,  .  9,673274 

JTo  the  Tangent,  of  22  .44  5  5  ;  .  9,622529 

Angle  D  N  O  required.  •  :  {  : ,  ^Difference  ;  1  2 '  29  1$  Angle  D  N 

O,  which  is  the Bxcentrique  ^quation.^  ;  ’  >  'i  ;K 

ThenintheTriangleDAN  isgiven,  (0  the  Side  O  N,  952346,  (z)?  the  fide 

D  A  54800^  (3)  the  angle  included  A  D  N  50^  28^0''',  then  to  finde  the  Angle  D  N 
A,andthefi4eAN,I%,  '  ...  ,  ‘  ’  ;V 

As-the  Sutti  of  DN  &  DA  167146;,  .  V,  .  55t>93093 

To  the  Difference  897546;  ‘  '  4,9,53054 

So  the  Tangent  of  64^  46"^  ‘  10,326725 

5 ■  Toibe Tangent  cfT6t  i\ry  44;  >  -  I:  <.5^  ^  .  ut  '  10,276686 

'  Dift  ■  ‘  '*  2 ‘3^8  16.  Angle  D N  A,  which  is  the  OptlqUe 

^Tquation. 
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sine  of  the  angle  PANi26‘‘55’'  44^^, 
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il^Middle  Motion  of  13.  '' 
AjquadoaSobffrad.  u,  •'  # 

Motinni  ofvh  from  Q  in  his  Orbite.  ^ 
Node  Afcend.  of  ^  Subffrad:. 

'*  Argument  of  Inclination. 

Whofe  Complement  to  the  Circle  1$ 


L  2 


:S  D 

i-i  -7 
5 

■t'*-  2 

3  20 
9  12 
2  17 


/A  O 

^37-' '"4t 

7  21 
30  -  ■  20 


24 

6 
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5 

15 
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Harmonic 
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OE  L  E  S  T  E 


To  Calculate  the  Reduftion,  I  fay, 


As  the  Radius  90a,  •  c  t.  a  /  0'/ 

To  the  Co-fiue  of  the  greateft  Inclination  of  Ii  5?'  3°  ; 

So  the  Tangent  oftheCompl-of  his  Inclination  77d  5  ^45  , 

To  the  Tangent  of  the  Argument  reduced  77*  53' 3"-  '  10,668242 

'  Whofe  difference  0^4^"'  ^^e  Reduftion  required  And  here  note  Jatche^ea- 

teft  Reduaipn  of  h  is  1'  41^  which  happeneth  when  he  18-45 
therefore  (doubling  the  Argument  of  Inclination)  the  Analogic  may 
As  the  Radius  pc'*,  .  '  . 

To  the  greateft  Reduaion  1  41  ;  ,  ' 

So  the  Sine  of  24<' 6^5",  „  '  ,  9,612843 

To  the  Reduaion  required  qa-",  as  before:  <5„o2557 

A 

Note,-  :> 

Jf  a  Planet  depart  or  move  from  cither  Node  towards  the  Limits  of  his  greateft 
Latitude  the  Redudion  is  to  be  fobftrafted  from  the  place 

if  he  depart  from  the  Limits,  and  approach  towards  the  Nodes,  the  Red^n  is  to 

be  added  for  fo  the  Siimme  or  difference  will  be  the  ^ace  in  the  Echptique. 

Asmi  Example  Tlis  paft  the  Limit  of  his  greateft  Latitude,  and  is  approachmg 

tow^ds  his  Node,  therefore  the  Reduaion  IS  to  be  added. 


S 

I 


D 


/ 

50 


2 

5 

2 


22 

51 


20 

4^ 

2 

21 
XP 


Place  of  from  O  his  Orbite. 

Redudion  Adde. 

Place  of  "h  from  O  in  the  Ecliptique.  x 

1^  Which  deduded  from  the  ©  places  ^  lo 

Leaveththe  AnomalieofCoinmutatioii.  9  -  4  c. 

To  finde  the  Inclination  of  his  Orbite  from  th^  reprefented  m  the  fc- 

Iff  the  Sph«icall  Triangle  X  KL,  is  given,  (i)  the  LS 

meht  of  Inclination  77'*  5  3'  45",  (2)  the  greateft  Inclination  E  B41680  Xunderftood 

bytheangleXKL)thentheProportionis. 

As  the  Radius  KE  90',  i©,TOoebo 

To  the  greateft  Inclination  EB  41680; 

So  the  Sine  of  KL  77 '5  3' 45", 

To  the  Side  XL  4075  3:  ^,61016^ 

Which  is  the  Inclination  agreeing  to  the  Common  Radius  9515^,  but  whereas 
the  diftanceofh  from  the  ©918427,  is  to  be  put  for  the  Radius,  X  L  will  be  but 
39296.  For, 

♦ASDL952500, 

To  A  L  918427; 

So  LX 407 5 3,  4,610164 

To  LX  39296;  4.5P4344 

The  biftance  of  h  in  his  Orbite  from  the  Sun  being  given,  with  the  Inclination  of 
his  Orbite  from  the  Ecliptique,  the  Diftance  correaed  by  Curtation  may  thus  be 

found. 


In  the  fecond  Figure  following. 

Hypothenufe  A L  918427? JSumme  9577^3  - 

Inclination  XL  392965iDifference  Sypi 3*  - -  - 

•  Aggregate  11,925292 

Diftance  of  ^  Curtated  A  X  917585-  Semiaggregate  5,P^i^4<5- 


5,p8i239 

5,P44°53 


41 


f 


H  A  ^  M ic  0 »  C  OE 1 1 S T s. 
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^  -‘a-.  ^-<.  ■  i ' 


T. 


T7 


. 


'  / '-if/C' 


IQ- 


UlcVASj^i^  •  ^,884788 

A  N  S  ^  5„,J,  ShfSSfb^  ' 

:  Parallax  of  the  Earths  Orbe ,  g  g^rth  being  here  at  the  time  ot 

<'>  ■  •  '  / 


Place  of  T?  from  ©i" 

Parallax  of  the  Earths  Orbe  bubltr- 

True  place  of  ^  from  the  Earth. 


I  -' 


D  '  " 

i  31  a  ^ 

6  5,  4 

26  35  58  Y' 


i  ♦ 


L 


Third 
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H  A  S.  W>0:N  J^C  0  N  ■ .?  C:<)E  1:  E  $  t  E* 


\ 

A ,  Xo  findethjDifimce  of  Saturn  from  the  Earths 

A-f.  ^  -r^W  vv^-  .  A  ^ 

_ A  V  Q 


Sine  of  the  angle  A*X 


9,o’2528i 


-s-  J '  n? rnc-- ^91574^7  v.  , 

•  '  '' 

*  To  finde  the  /Apparent  Latitude  of  Saturn  from  the  Barth.  .  -  , 

In  the  T rianglc  of  the  former  Diagf^  ,X  L  S,the  frd^§  are^given,  vU.  S  X  9277  2  i 
X  L  59  29  5/and  the  angle  L  S  X  is  loughf,  dierefore  the  Analogiels.  ^  '  "  ‘  ^  ^  * 

As  the  Side  X  S  9277  21',  il(t  -  .hi  :•,;  -  5,967417, 

'-  ,'  ..  TotheSideXLl9^i9<5j  'AfiKt  D-fr  ••n  ^  vn.' >  .  '  ■’  ^  ,4.;594344  -. 

'So  the  Kadius  90^ ■'  ‘  |..n  ■  ,  i<i|ioOoood"-''^ " 

To  the  Tangent^of  the  angle  X'S  L  ?d  2^:32:^^.: '  ^  • 

And  hecaufe  I2  is  going  from  his  Node  Defcending  T,  and  is  paft  the  Limit  of  his 
greateft  Latitude,  and  approacheth  towards  his  Node  Afcending,  therefore  his  Lafi- 
tude  is  2*^  25^  3 2^<,  South  Defcending.  ^  i  '  '  vffj  rti  ■ 


Tofnde  the  apparent  Latitude  'ef  S af urn. otherveife. : ; 

t,  • 

In  the  preceding  Diagram,  the  greateft  Inclination  of  the  Orbite  of  T2  B  E  is  2^  30^^ 
30''^  (which  in  our  Dimenfions  anfwers  41680  parts)  which  known,  the  Inclination  of 
the  intermediate  parts  of  his  Orbite  may  be  gotten,  and  consequently  his  Latitude. 

Radius  K  E  90^,  ,  io,ooogoo 

Sine  of  the  angle  X  K  L  2**  30^  30^^;  8,641 1 24 

Sine  of  K  Lyya  53''45'''',  '  9,9902  36 

Sine  of  X  L  2d  27'' 9^^:  8,63x360 

Which  is  tlie  Inclination.  -  ' 

Sine 


Sine  of  Elong.  Tz  from  ©  8i^.  3^  37  . 

SineoftheAnom.  of  Commutation  9  2^^  51  19  ; 
Co-tangent  of  Inclination  2‘i  27^ 

Co-tangent  of  Latitude  ,2^^  25^  3  S'?:  ►  - 

Which  is  the  fame,  As  before.  ^  ; 


^,994^92 

I  ^;9P946i 

11,368223 
n, 372992 


CHAP.  XVL'^ 

of  the  Motion  of  the  star  of:  MU 

Nno  i  eoj  '^eDtembcr  28  at  8’'°:  p-m.  in  the  Merid.  of  llramhurge  (but  in  the 

Sd&fw- «7^..0  T,*«bf,r,ed»in.he.!S 

«outh  Latitude  at  which  time  the  place  of  the  Sun  from  ^e  Earth  is  15  i 
2?  i,and  his  Diftancc  torn  the  Earth  99669-  The  middle  motions  of  l^be- 

ang  then  as  followeth.  ^  D 

Middle  Motion  of  U.  ,.io  p  22  5 

Aphelion  of  U.  ^  1 

Node  Afcend.  %  3  5  ^4  2 

AnomalieofU.  -  ‘  3  22  35  ^ 


firfi  Figure  of  fupiter. 


A  Sy^opfs  of  the  C^lculdtiof^t 

,  A  ^fitted  to  the  middle  motions  given)  the  Anomalie  of 

U^'Jfs'v^lnuinbtedtrom  P  » 

being  required.  $,717670 

^  SideDH  522000,  ^  Iq6kz^ 

'sine  ofthe  angle DXH  67^  25^0^5  - 

'  Side  DX  25230,  .  .  '  rLo^oo 

Sine  of  the  arigle  D  H  X  2^-3  3^  ^8^^;  ^  5; 


L 


0-2 


A* 


ARMONICON 

Simple  Anomalie  P  X  H. 

Angle  D  H  X  Subflr. 

Anomalie  Equated  P  D  H. 

Motion  of  the  Epicycle  I  S  N 

In  the  Triangle 
SummeofDH,ahd  HN  522520, 
Difference  ^21680; 

Tangent  of  69*^  58^  28'''', 

Tangent  of  69  57  7: 


C  OE  L  E  S  T  E. 

D 

// 

112 

35 

0 

2 

33 

28 

no 

I 

32 

220 

>HN. 

3 

'  4‘ 

5»7i7P37 

1 

5,717404 

10,458552 

i®,4577PP 

h'ne  of  the  angle  HNDi5p‘*  55^55 
Side  D  H  522000; 

Sine  of  the  angle  N  H  D  40*^  3^  4'^, 
Side  D  N  521757: 

Anomalie  equated  P  D  H. 
Angle  H  D  N  Adde. 

Anomalie  Co-sequated  P  DN 


s' 


55^35 


// 


I  22. 

9,8087?! 

5,7I7<57o 

9,808529 

5,717468 


// 


5?- 


110  2 

U  being  found  in  the  Diagram  to  be  Infra-Diacentron,  I  therefore  account  the 
Excefle  of  the  motion  of  the  Epicycle  above  1 8o‘^,t/i<..40‘^  3^4^'',  in  the  higher  Sc-^ 
micircle  of  the  Equant  from  X  to  O,  then  I  fay. 

As  the  Radius  90 \  10,000000 

To  the  Arch  X  V'320;  25505110 

So  the  Sine  of  X  O  40^  3^4^^,  9,808529 

To  the  Arch  X  O  206:  2,313579 

In  the  Triangle  D  N  O* 

DN  521757  7  SummeofDN  and  DO  547193, 

DO  25435  >givenxDifference  495321; 

Angle  N  D  O  iio*^  2^  51^^  j;  -^Tangent  of  34*^  58''  33'-', 

^Tangent  of  32  23  49; 

Angle  D  N  O  required* 

Alfo  in  the  Triangle  DAN 
A  25230,  (3)  the  angle  AD"' 


ToDX  25230. 
Adde  X  O  205 
DO  25435 


^7  381 39 
5,^957^a 
9,844835 

_  P^8o2459 

^Ang.  DNO  2  34  44.  The  Excentrique  iEquat. 
N  is  given,  (i)  the  Side  DN  521757,  (2)  the  SideD 
57^7''^-^^*'cethe  angle  DNA,  and  the  Side 


Summe  of  0  N  and  D  A  54^^87, 

5,757P82 

Difference  495527; 

5,6PS947 

Tangent  of  5  5"*  i6^\ 

10,155159 

Tangent  of  52  12  45: 

10,113124 

AneleLHNA2  58  41.  The Optique jEquatipn. 

Sine  of  the  angle  DAN  107^^  24'  1 2", 

P,P7P<?4P 

SideDN  521757; 

5,717468 

Sine  of  the  angle  A  D  N  59^^  57^ 

P,p7285J 

Side  AN  513555: 

5,710672 

/ 

ff 

Excentrique  iEquation. 

2 

34 

44 

Optique  iEquation. 

2 

58 

41 

A  bfolute  iEquation . 

5 

13 

S 

D 

Middle  motion  of  U. 

10 

0  22  5 

iEquation  Subftrad. 

5  15  27 

Motion  of  U  from  0  in  his  Orbite. 

9 

27  8  40 

Node  Afcend.  U  Subllr. 

'  3 

5  24  25 

Argument  of  Inclination. 

5 

19  44  14 

In 


I 


.  s 

D 

/ 

// 

9 

25 

8 

40 

Ip 

9 

25 

8 

21 

-  6 

15 

18 

23 

.8 

20 

10 
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/  * 

To  finde  the  Rcdudion,  I  fay. 

As  the  Radius  9o\  \  10,000000 

To  the  Sine  of  the  greatelf  Redudion  of  U  30";  6,1 62696 

So  the  double  of  the  Argument  ofindinat.  39*^  28'  28",  9,80327  J 
To  the  Redudion  of  %  requu^ed  19":  5^9^597^ 

And  becaufe  U  is  departing  from  his  South  Node,  and  approaching  towards  the 
Limits  of  his  greateft  Latitude,  therefore  (according  to  the  former  Rule)  the  Re¬ 
dudion  is  to  be  fubftraded  from  his  place  foundJn  the  Orbite. 

r 

True  motion  of  %  from  O  in  his  Orbite. 

Redudion  Subftrad. 

True  motion  of  U  from  G  in  the  Ecliptiquc. 

True  motion  of  0  from  the  Earth. 

Anomalie  of  Commutation. 

To  finde  the  Inclination  of  V. 

In  the  Redangle  Sphsericall  Triangle  X  K  L  (viz,,  of  the  fecond  Figure  of  V)  is 
given, (i)  the HypothenufeK  119*^44' 14^' (2)  theSideEB  12424  (viz,,  under- 
ftood  by  the  angle  L  K  X.)  Therefore  I  fay. 

As  the  Radius  KE9o^  10,000000 

Jo  the  greateft  Inclination  EB  12424;  •  -  ,  .  .4,094261 

So  the  Sine  of  K  L  19^  44A 14/', ,  , .  V  ,  ,  ^,528540 

To  the  Inclination  of  XL  4196:  3,622801 

But  whereas  A  X  is  to  be  put  for  the  Radius,  the  Inclination  X  L  will  be  but  41  ap,' 
for  as  the  common  Radius  of  Orbite  J22000,  is  to  the  Radius  A  L  513556,  fo  is 

the  Inclination  41 95 ,  to  the  Inclination  required  X  L  41 2p. 

Now  having  found  his  Inclination,  and  his  diftance  from  the  0  in  his  Orbite,  the 

faid  Diftance  is  to  be  correfted  by  Curmtion.  - 

In  the  third  Figure  following. 

517785 -  5,714149- 

509527  -  5,707167. 

Aggregate  11,421316. 

Diftance  of  ^curtated  513639  J  Semiag.  5,710658.  ] 

Second  Figure  of  Jupiter. 


Hypothenufe  AL5i3656?5  Summc 
Inclination  L  X«  4^  ^9  $ 


Of 


i-’-L 


! 


7'ejinde  the  Difiance  of  }\yf\tttfrom  the  Barth,  under  flood  in  this 
,  Figure  by  the  line  X  S« 


Sioe  of  the  angle  A  X  S  1 1  1 1'  9'^  9, 2^77^4 

Side  AS; 

Sine  of  the  angle  X  A  S  8o<i  lo'  2'^,  9^99“^ 57 5 

Side  X  S  5:06251:  5?7°454P 


Which  is  the  Diftance  of  Ufrom  the  Earth  in  teffieft  of  the  Ecliptique,  but  the 
true  Diftance  is  flicwed  by  the  fide  S  E. 


H  A  R  M  O  N  I  G  O  N  C  OE  L  E  S  T  E. 

c  •  " 

nf  the  femd  Ineeauality  of  Jupiter,  which  defends  upon  the 
.  ^  Annmll  motmof  theEmh. 


In  this  fecond  Theorie  of  It,  the  outermoft  great  Circle  reprefents  the  great  Orbe 
of  the  fixed  Stars,  the  next  greater  Circle  having  the  letters  PNQ,P  affixed,  is  the 

Orbite  of  and  the  third  and  lefler  Circle  S  R  T  S  denotes  the  Orbite  of  the  Earth, 
wherein  from  R  (by  Z)  to  S,  I  compute  the  Anomalie  of  Commutation  2(50“^  lo'  2", 
from  which  taking  the  Semicircle  RZ 1  So-* .there  remains  the  Angle  SAN  8o^I 
which  being  known,  with  the  two  fides  conterminate,  wi.  A  N  and  A  S, 

00669  the  Angle  A  N  S  (which  is  the  Parallax  of  the  Earths  Orbe)  will  thence  be 
found  to  be  1 1“  1 1'  9"-  fo*  Analogically  I  fay, 


As  the  Summe  of  the  (ides  A  N  and  A  S  6i  3  308, 
To  their  Difference  41 3970; 

So  the  Tangent  of  49^  54'  59' 

To  the  Tangent  of  38  ^43  5:0: 

Summe  88^38  49. 

Difference  n  n  9. 


5,787680 
5,616969 
-  10,074900 

'  .  .  9,9^4^^9 

angle  A  S  N;  the  angle  of  Elongation* 

^  angle  A  N  S:  the  Parallax  of  the  Earths 


Orbe. 


Place  of  U  from  0  in  the  Ecliptique,  repr efented  by  the  line.  9 
Parallax  of  the  EarthsOrb  ANS  (equal  to  the  angle  BNX)  Subffr. 
Place  of  ^from  the  Earth  ftewed  by  the  line  S  N  B.  9 


Third  Figure  of  Jupiter. 


D 

II 

13 


75 


_  > 

H  A  a.M  ON  I C  O  N.*  .C OE(L  &S  T  E« 

I'd  ff^de  the  Lathude pf^  the  Earthy  tefrefen^ 

ted  bj  the  angle  X  S  L. . 

In  the  Triangle  S  L  X  is  given,  (i)  S  X  506231,  (2)  X  L  41 30.  Hence  the 
I.  S  X  is  demanded.  ^ 

AsXS  506231,  ,  5,70454^  . 

To  XL  41 29;  3,615803 

So  the  Radius  po*^,  10,000000 

To  the  Tangent  of  the  angle  L  SX  28''  3''^:  7)9ii454 

1  Irerefore  the  Latitude  of  28'  3''''  South. 

Otherwife, 

In  the  Diagram  prefixed,  the  greateft  Inclination  of  the  Orbite  of  U  B  E  is  21' 
50^^,  and  th^rgument  of  Inclination  K  L  ip^  44'  14''^,  which  known,  the  Inclinatioa 
of  his  Orbit^  L,  and  confequcntly  the  angle  of  Latitude  X  S  L,may  fpeedily  be  ob- 
teined. 

I 

Radius  90^^,  . 

Sine  of  the  angle  X  K  L  21''  50^/^$  .  ,  * 

Sine  of  K  L  19^1 44^  14'^, 

SineofXL27'38^^:  '  / 

Which  is  the  Inclination  of  If.  ; 

II 


10,000000 

8,376615 

9^528540 

7,^05157 


.  Sine  of the'angle  ofEloi^gationL8%^i38^^49^^, 

-  Sine  of  the  angle  of  Gonimutation  80^  lo^'  2^, 


Co-tangent  of  Inclination^  27^ 
Go-tahgent  of  Latitude  28^  3^“^; 
The  fame  as  before. 


,,\.- 


I  • .  .  j 


1  I  -  : 


9,999^79 

'  9,993573^ 
1 2,0948  j  2 
12,088^2^ 


-Ik — 


CHAP.  XVII. 
of  the  motton  of  the  Planet  Mats. 


A 


Nno  i587,  January  15^^  15^0^  (being  reduced  to  the  Meridian  oi  London) 
that  noble  Lord  o^Kmdftrop,  Tjcho  Brahe  obferved  S  in  4‘^  2'^^,  with  North 
Latitude  3^  1 3^,  Ejtho  in  Epi^olis  ad  Landgr avium  IIa£lai 

At  the  time  of  this  Obfervation. 


S  D 

i 

# 

The  true  motion  of  the  O  is 

10  5 

48 

0 

The  Diftance  of  O  from  the  Earth.- 

9S461 

The  middle  motion  of  . 

5  4 

50 

42 

Aphelion  of  d'. 

4  28 

45 

a 

Node  Afcend.  d. 

I  16 

33 

20 

Anomalie  of  d* 

0  6 

1 

40 

Harmonicon  Goeleste." 

,  Firji  Figure  of  Mars. 


) 

3:5,181958 

'■■9/228352 

4,t49373 

7,995767' 

7'  40'' 

h 

3-4  /  5 

33 

37 

It 

7 

H 

In  this  Diagram  I  niim'>er  the  Aiiomalie  of  cT  from  P  to  H  40'^  whofe  Com¬ 
plement  l  y  t  ^  is  the  angle  D  X  H^,#hkh  given  with  the  Side  D.H  15  2040, 

and  the  Side  D  X  14105:,  the  angle  D  HX  will  be  3^4'  3^'  ' 

^  Side  D‘H  152040, 

Sine  of  the  angle  OX  H'i73d  ^2^20^^; 

Side  DX  14105’, 

Sine  of  the  angle  D  H  X  34'  3^^ 

Simple  Anomalie  P  X  H,  ;  ;  ,  1 J 

Angle  D  H  X  Snbftr.  ,  : , 

/ nomalie equated P  D H.  ^  > 

MptipftofthegpkydelHN.^,^^^^^  , 

-  \  ►-/;!  •:  V  .In  the  Triangle  D  H  N. 

S^iimme  of  D  H  ami  D  N 152' 

Difference  151580; 

-Tangent  of  5““  3  s'’ 

Tangent  of  5  :!i  37-  ' 

Aggregate  II  5  14*  t**.  Angle  H  N  E^.  >/■>  ■ 

Difference  a  ■/<!>  Angle  HfiiNj;  O  i  ■ 

Sine  of  the  angfe_^H  N  D  ii‘‘  5''  14'’'',  ' 

,t  Side  DH  151040; 

Sine  of  the  angle  t)  H  N  i^S"*  52''  46  ,  ' 

'  Side DN  152492: 


5,184370 

5,i8oe42 

8,988344 

8,985715 


9.283985 
■'5,1819,58 
’"''tr,  385274 
5,'i  8  3  247 

/  /y 


Anomalie  aequated  P  DH. 
i^ngleHDNSubftr.  , 

Anomalie  Co-sequatediP  D  N. 

In  the  former  Diagram  S  is  Snpra-Diacentron,  therefore  I  number  the  motion  of 
the  Epicycle  i  i  14''^  m  the  nether  part  of  the  Equanc  trora  X  to  O,  then  I  fay, 

'  As 


/ 


.1 


A  ll  Mon  ICON  COELESTE, 


,  I 


mocaooo  I  p)  X  14105 
-  ^^^‘^^Slsubfbf.XO  89 


:  .9^2  8,5  474 


ReftsDO  14016 


•  •  i  - 

As‘tii4‘:^a<iius5?o<i*,' 

To*tlie  W  ;  ' 

So  the  Sine  X  O 
To  the  ArchX  O  89^  :  ‘ 

^  "  in  the  Tdaifgl^D  N  O. 

D  ]SI  1 53492  D  O  1 665*08, 

£)  Q  1401 6  .  I  -^giYiSJ^ipvI^ifference  i  ^847^1 


J^n'Me  b  M.Oi5.':5*  37\  .!f4Tangent  of-87?.i4''  ii"  jt 


5,22145  s 
S,i4J  574 

11,516530 

Tangent  of  86  40  42:  11,13^269 

AnoleD  N  O  required.  ^A'ngle  DI^O  c3  35  295  The  Excentrique  jEquat. 
AgainintheTriangleDNA,we  have  known  (i)  the  fide  DN  1^-49*,  (0 

rhe  Me  D  A  14105,  (3)  the  angle  included  174'  28^  23^''.  Hence  the  angle  D  N  A, 

and  the  fide  A  N  are  requited. 

Summe  of  D  N  and  D  A 16659?^ 

Difoence  138387; 

Tangent  of  2*^  45"^  4^ 

*  Tangent  of  2  17  4^-^ 

Ang.  DAN  5  3  34^*  ,  ^  •  /r  -• 

AnS.  DN  A  o  28  2  ttie  Optique  iEquation. 

^  n  A  N  2/  24''"': 


5j22i666 

5,141094 

8^683670 

8,603099 


Sine  ofthe  angle  DAN  5'  3'  34', 

Side  DN  iS24i^^i.. .  *• 

Sine'of  the  angle  A  D  N  51  31,^  37  V 
Side  AN  1665 36: 

Escentrique  Aiquation. 
Optique  Aquation. 

Abfolute  iEquation. 

Middle  motion  of  c? 

JBquation  Subftrad:* 

Motion  of  c?  from  ©  in  his  Orbite. 
Node  Afcend.  c?  Subftraft- 
Argument  of  Inclination 


8,945428 

5,185247 

8,983689 

5,221508 


D 

o 

o 

I 


33 

28 


// 


29 1 


32 


5 

1 

3 


D 
4 

I 

3 

16 

17 


50 

I 

4P 

33 

15 


42 

32 

10 

20 

50 


T  •*,  J 


'Tojinde.tke  KeduSiiok^  andteobttiMBs  true  place  m  the  Mcliftique. 

As  the  Radius  90!,  •  -  .  c 

To,theSineofthegreafeftKe^^aipn.o.f  <?,:u  ^  ^  ^ 

So  thp  Sine  of  the  double  of  the  Argument  of  Inchnalion,  34  31  40  ,  9,753434 

Tothe  SiiieOftheRedu«3:Toivfequited3o5A  ,,  .  ^  •  ,  c  u  -AJ.r 

Which  Redu(5tion  is  to  be  ^^ed  to  the- Place.  “I  tte  Orbite,  becaufe  he  is  depar  - 
ing  from  his  Limit, and  is-  going  towvds  Ae  Spntn  None- 

True  motion  of  ^  from  0  iii  his  Orbite. 

ReduAion  Adde.  _  . 

True  motion  of  S  from  0  in  the  Ecliptique* 

True  place  of  the  0  frorn  the  Earth.  ,  . 

Anomalie  of  Commutation. 

^ *To  coiT^^utc  the  Jyiclii^^tioyi  of  the 

I  In  the  Sphaericall  Triangle  X  K  L,  of  the  third  Diagram  of  ^  (ijg 

Hypothenufe  L  K  72^  44'  i o",  (2)  the  angle  E  K  B,  namely  underftood  by  the  Ude 

E  B  49 1 6.  Hence,  to  finde  X  L,  the  Analogic  is, 

As  the  Radius  KE  pc*, 

To  the  greateft  Inclination  E  B  4916; 

So  the  Sine  of  K.L  72*^  44'  lO^', 

To  the  Sine  of  X  L  4695*. 

M  3 


S 

5 

5 

lO 

5 


D 

% 

3 

3 

5 

I 


49 

49 

48 

5B 


if 

10 

50 

40 

o 

'’O 


10,000000 

3,691612 

9,979989 

5,671592 


Which 


of  the  femd  In^qudity^  caU>d  the  Farattax  rf  the  Fmhs  Orbite.^ 

(reprefented  in  tKis  Diagram bv 
r!f u"!  the  Earth  from  the  ©,  underfroodby 

n  number  the  Anomalie  of  Commutation  from 

having  thcfe  three  parts  given  we  may  (by  the  folutionof  the  faid  Triangle)  finde  the 

O^be  A  N  S  (being  equal! 

to  VN  Z)  (2)  the  angle  of  Elongation  A  S  N,  (j)  the  fide  S  N,  which  is  thediftlnce 
of  o  om  the  Earth.  -  “wui.c 


5,42310^ 

4.8?2477 

10,^02781 

10,01 2J49 


Sufhme  of  A  N  and  A  S  264017 

Difference  67005;  ^  * 

Tangent  of  75^^59'' 10^, 

Tangent  of  45  48  5;* 

Angle  -Angle  of  Elongation. 

i  ^  ^  ^  50  1 1  y.  Parallax  of  the  Earths  Orbe. 

Sine  of  the  angle  A  N  S  30J  n(  y-'/ 

Side  AS  98461;  ’ 

Sineof  theangleN  AS  28S'4o"  9,672003 


ideN  S  92020: 


4,965023 


78  Harmonicon  Goeleste. 

Which  is  the  Inclination  agreeing  to  the  Common  Radius  152040,  but  becaufe 
hisdiftancefromthe©  166536  istobeputforthe  Radius,  the  Inclination  is  but 
5142.  Havinphen  found  his  Inclination,  and  his  diftance  from  the  ©in  his  Orbite 
we  are  thereby  to  finde  his  diftance  Curtated.  ^  * 

In  the  third  Figure  of  c?. 

HypothenureALi66536?5Suinme  171678  _ _  5234714. 

Inclination  X  D  5i42i^DifFerenGe  i6|  304  — — •  5*207887  -  ‘ 

■  -  ^  Aggregate  iS;^26oi  1  ^ 

-  Diltance  Curtated  A  X  166456.  'Scmiaggreg.  5,221*500 

•1  Second  Figure  of  Mus* 


Place 


Harmonicon  Coe  LEST  E,  79 

s  D  ' 

Pkceof<?ftom©reprefentedmtheformerFigureby thelinc an S.  5  ?  49  40 

Parallax  of  the  Earths  Orbe  A  N  S  or  Z  N  V,  Adde.  i  o  n  5 

True  place  of  <?  from  the  Earth,  (hewed  by  the  line  S  N  V.  <5  4  «  45 

‘third  Figure  of  Mars/  . 


r-ri 


k 


Tb  frtde  the  angle  of  the  apparent  Latitude  c/Mars,  reprefented  in  this 

Figure  by  the  angle  L  S  X. 


Radius  KE  90^,  10,000000 

SineoftheangkLKXi-‘yi'4";  ,  8,^092^4 

Sine  ofK  172^  44' 10",  :  '  9,9199^0 

Sine  of  LXi'*  46^  4":  ,  '  8,489214 

Sineoftheangle  ASX  121^4/15",  Pj92942? 

Sine  ofthe  angles  A  XaSii' 40";  9,67'^°o5  • 

Co-tangent ofInclinationX Li'* 46' 4  ,  u, 510558 

Co-tangentoftheangleofLatitudcL  8x  5‘‘ii  45  =  11,25314®, 

Or  in  the  Triangle  L  X  S,  the  Analogie  may  be  thus.  ' 

As  the  fide  X  S,  is  to  the  fide  X  L :  fo  is  the  Radius,  to  the  Tangent  of  the  angle 
LSX. 


CHAP.  XVIII. 

of  the,motion  of  the  two  inferiour  planets ,  Venus  and  Mercury . 

w— \  He  two  Planets  Venus  and  Mercury  We  Call  Infertoufs,  not  that  they  are 

I  inferiour  in  Luftre  or  Beauty  to  the  Superioiirs,  but  becaufe  they  are  placed 

next  the  Center,  and  keep  their  perpeoiall  gyre,  and  motions  within  the  Orb 

of  the  Earrh,as  the  other  three  do  without,and  above  the  Orbe  of  the  Earth. 

Hence  it  is  that  thefe  two  Planets  (contrary  to  the  fuperiour  Ones)  ^'e  not  vilible  to 

us,  when  they  are  conjoyn’d  in  one  and  the  fame  line,  which  paffeth  through  the 

Center  of  the  Sun  to  the  Earth,  whereby  the  acceleration  and  retardation  ot  their 

motions. 


8o  Harm  ONI  CON  Goeleste. 

motion?;,  which  in  their  Revolutions  they  are  fubjedto,  are  not  fo  perceptable  and 
eafie  to  be  found  out,  as  imtheiiiperiour  Bianets^:yet  hevertheleife  thefe  (like  to  the 
•other^Primarie  Planets)  move  about  tjie  Sun  with  Exccntriqu^y  motions  from ‘him 
and  arefwift  in  motion  when  they  are  neer  the  Sun,  and  flowhvhen  they  are  remote 
from  him,  according  to  their  Pofition  in  refped:  of  the  .Earth.  The  brighter  ofthefe 
is  Venus,  who  is  placed  next  Within  the  Earths  Orbite,  and  above  the  Orbite  of  Mer¬ 
cury,  (who  is  the  neerefi:  Planet  to  the  Center,  fo  that  the  greateft  Digreflion  of  Ve¬ 
nus  from  the  Sun  mufl  needs  appear  to  the  Eye  far  greater  then  Mercurie,  in  refped 
of  the  large  extent  of  her  Orbite^  and  therefore  it  is  that  Mercury  (becaufe  of  the 
parvity  of  his  Orbite)  is  always  (from  the  Earth)  beheld  neer  the  Sun,  as  the  follow¬ 
ing  Figure  expreffeth,  infomuch  that  he  is  feldome  feen,  whereby  his  motion  for 
want  of  Obfervations  in  all  the  Parts  of  bis  Orbite,  could  not  be  redified,  nor  found 
neer  the  truth,  till  of  late  years,  and  though  the  learned  Kepier  deferves  much  praife 
for  his  indefatigable  pains  in  the  reftauration  of  Adronomy,  yet  for  want  of  feme 
Obfervations  of  his  true  place,  when  he  was  i«  Lfnea  Solis,  he  fell  fomewhat  fhort  of 
truth;  but  of  later  years,  Obfervations  have  in  part  fupplyed  that  Defed,.  for  upon 
the  7  of  November  1631  Stylo  mvo ,  at  loh  28''  M.  that  reverend  French-man 
Mpnfieur  Gsiffendey  obferved  Mercury  to  paffe  under  the  Sun,  by  comparing  which 
with  fundry  other  acurate  Obfervations,  I  have  endevoured  to  make  a  reftitution  of 
his  motion.  Now  for  the  Quality  of  the  motions  of  thefe  two  Stars,  they  are  natural¬ 
ly  like  to  the  fuperiour  Planets,  differing  onely  in  Quantity,  and  therefore  it  would 
be  fuperfluous  to  fet  down  all  that  I  there  delivered  concerning  the  fird  Ina^quality, 
neverthclefs,  Ilhallagain  makeDemondration  ofthe  fecond  Ina^quality  caufed  by 
the  Earths  motion,  wherein  the  Proceffe  of  the  Calculation  is  fomewhat  different 
from  that  ofthe  fuperiour  Planets. 

A  Scheme  jhewing  how  the  two  Planets  Venus  and  Mercury  are  move^ 
within  the  Orhe  of  our  Barthy  Star,  toward  the  Center^ 


By  this  Figure  you  may  plainly 
fee  how  thefe  two  Planets  move 
within  the  great  Orbe  of  the  Earth 
towards  the  Center,  and  why  the 
greated  Digreffion  of  8 ,  from  the 
.  0,  cannot  exceed  48*^  nor  Mercury 
as  the  Angles  AN  8,  and  A 
N  ^ ,'reprefent,  whereby  they  can¬ 
not  be  obferved  from  the  Earth 
never  to  be  in  □  or  cP  of  the  0,  in 
regard  of  theEarthsfeituation  with 
out  there  Orbites. 

The  Prodhaphaerefis,  or  iEqua- 
tion  of  the  Orbe  of  8  or  (con¬ 
trary  to  the  fuperiour  Planets)  is 
an  angle  at  the  Earth,  comprehen¬ 
ded  between  the  line  of  the  0 ,  and 
the  place  of  a  Planet  in  his  Orbe, 
underdood  in  the  former  Figure  by 
the  angle  A  N  $,  or  A  N  which  is  nothing  elfe  but  their  apparent  Digredion  from 

the  line  of  the  0,  as  the  Planet  is  beheld  from  N,  the  place  of  the  Earth. 

But  the  Nodes  of  thefe  Planets  differ  not  in  Quality  of  their  motions  from  the  fu¬ 
periour  Planets ;  and  the  Inclination  of  their  Orbites  and  Latitudes  from  the  Earth, 

be  alfo  much  alike. 


4 
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^  A 

A  TaUc  [hewing  the  particular  Dimenfms  of  the  Orbites  0/ Venus  and 
Mercury  m  fuch parts ^  whereof  the  Radius  of  the  Barths  Orbe  is  icoooo. 

t 

i 

Semidiameter  of  the  Excentrlque  Circle  D  Z  or  D  G 
Semidiameter  of  the  Epicftle  B  G  or  Z  P. 

Which  in  the  Circle  Equant  scqualizeth  X  V. 

'  Bi-feded  Excentricity  D  X  or  D  A. 

-  In  the  Bllipfis  ', 

Aphelion  Semidiametient  D  P  equall  to  D  Q. 

DiacentronSemidiametient  ©  B,  or  D  R- 


? 

72304 

cu 

00 

0 

3 

400 

3 

400 

500 

8130 

72307 

38640 

72301 

57840 

r, 

In  this  Figure,the  outermoft  Circleireprefeitts  the  great  Orbe  of  th^ 

EUipIis  wftbin  the  fame,  having  the  Letters  P  B  « the  Orbiteof  %  or  5, 

whofe  Diinenfions  are  notified  above  m  the  Table. 

I  '  •  ^ 

\  ,•  .  , 

>  CHAP.  XIX.  , 

'  of  the  Calculation  of  theme  motion  of  theStarof 

K  Nno  1587,  lanuary  1 5^ 4” 4°^  ^  npble  T#.  obferved  ?  in  i<5' 

with  2"^  ^0' North-Latitude,  5^  ..  •  *  u  ru’ 

For  thfdifference  of  Meridians  between^* 

■^ftraded^so' therefore  the  time  vn  the  Meridian  of  L  Wfl», was  Jan.  ij  3  50, 

at  which  time,  , 

The  true  motion  of  the  0  is 

Diftance  of  the  O  from  the  Earth. 

Middle  motion  of  ?. 

Aphelion  of 
Node  .^fcend.  ?. 

AnomalieofS.  '  ^  virfh 
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// 
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Firft  Figure  of  Venus. 

P 


\  - 


An  Invefigathn  of  the  frji  Initt^uelity  of  Venus. 

In  this  Scheme  I  number  the  Andiftalie  of  J  from  P  (by  T)  to  H  i  yyi  28'  6*\ 
whofe  Complement  is  the  angle  H  22''  wliich  being  known,  with  the 

including  fides,  D  H  72  304,  and  D  X  yoo,  the  angle  D  H  X  will  be  found  9'  f'. 

4,8591  <52 


!  I 


DH  72^04,  .  ^ 

Sine  of  the  angle  DXH22'^3i^  54"^^; 

D  X  500,  -•  ' 

Sine  of  the  angle  D  X  H  o'*  7^^: 

Simple'  Anomalie  P  X  H. 

Angle  D  X  H  Subftr. 

‘ '  Anomalie  a^qtlated  P  D  H-fp]  ' 

"  ^Motion  of  the  Epieyck  :  -r  f; 

In  the  iViangle  D  H  N. 

Summe  of  D  H  and  H  N  72307,  . - 

I)ifFerence  72301;  ;•  vf  a 

Tangent  of  22^^  41/  i 

Tangent  of  ^2  40  51  • ......  * 

-  Ag-  .-4Sl.?l 

Dif.  o  o  ,  dr”S‘'5HDN. 


I57< 

157 

314 


•>  >. 


"  “  'Sine  of  the  ahgleH  N  D 

DH 72304; 

Sine  of  the  angle  D  H  N 1 34*^  37'  58''^ 
I3N  72306:  H  - ^ 


T 


O"' 


>  I  ‘  'i 


Anomalie  aequated  P  D  H/‘ 
.Angle  H  D  N  Adde„ 
'Anomalie  Co-sequatedo 


t) 
157 

IJ7 


^,583418 

2,6^8970 

■7,42322(5 

28^  6'^ 

9  7 

18  J9 

37.  58.' 

« 

4,850180 
4,859144 
9,621148 
<  9,621112 


9,852238 

4,85916* 

9,852250 

4,859174 


18 

Ip 


TP 

6 

T; 
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In  this  Paradigme  Venus  is  Infra-Diacentron,  and  therefore  the  motion  of  the 
Epicycle  is  to  be  accounted  in  the  uppermoft  Semicircle  of  the*  E quant  from  X  to¬ 
wards  V,  therefore  1  fay. 


As  the  Radius  X  V  90*^, 

To  the  ArchX  V  5  parts; 
So  the  Sine  X  O  45'^  22'' 

To  the  Arch  X  O  2<i: 

.DN72  3o^?. 

DO'  502. 

Angle  O  D  N  157^1  ip'  5^^*! 


10,000000 
0,477121 
9,8522504 
0,329371 1 

In  the  Triangle  D  N  O. 


To  D  X  500 
Adde  X  O  2 

D  O  502 


Angle  D  N  O  required 
quation. 


Summe  of  D  N  and  D  O  7  2808, 
given  \Difference  71804; 

Tangent  of  ii<i  20^  27^^^, 
'Tangent  of  n  11  18: 


Angle  D  N  O  o  9  p 

In  the  Triangle  D  N  A. 

I 

Summe  of  D  N  and  D  A  728  06, 

Difference  71 80  5; 

T angent  of  78^  3 p^  3  2-'^  ' 

Tangent  of  78  3Q 

AngleDNA  o  p  13*  The Optique iEquation. 

II 

Sine  of  the  angle  D  A  N  1 57J  9'  5^^ 

Sine  of  the  angle  A  D  N  1 57  ip^  5  >  ' 

Side.DN  72305,  . 

Side  A  N  71845; 


4,862179 
4,856149 
9,302245 

9,296215 
The  Excentrique 


Excentrique  iEquation. 
Optique  iEquation^ 
Abfoiute  Equation. 


D  ^ 
o  p 
o  p 
o  18 


4,862167 

4,856161 

10,697743 

10,^5^1757 


9,588930 

9,586154 

4,35pi74 

4,85639$ 

9 

13 

22. 


s 

D 

// 

3 

II 

38 

18 

42 

22 

3 

II 

20 

22 

12 

51 

I 

0 

28 

29 

21. 

Middle  motion  of  9. 

^Equation  Subflrad.  * 

Motion  of  9  from  O  in  her  Orbite. 

Node  Afcend.  Subftrad. 

Argument  of  Inclination- 

,  "Xo  fndethc  KiduBioti* 

^  .  10,000000 

^oAesSchVgreateft  ReduaionB'o'^;  0/  //' 

Jo  the  Sineof  the  Double  of  the  Argument  of  Inchnat.  561  58  4^  P, 9^3484 

the  Sine  of  the  Redudion  required  2^  31^  •  •  .  u  a 

Lcaife  Separtfng  fromh  Redudion  is  to  be  fubftraded 

>m  her  place  in  the;  Orbite.  *  , 


S 

3 


.D 

II 


3 

10 

5 


II 

5 

5 


20 

2 

17 

19 

58 


22 

31 

51 

15* 


True  motion  of  9  from  0  in  her  Orbite. 

Redudion  Subflrad.  ,  ^  . 

True  motion  of  9  Rom  0  in  the  Ecliptique. 

True  place  of  the  0  Subfo. 

Anomalie  of  Commutation. 

Xofinde  the  Inclination  of  the? Uncs* 

b,  ttebidp  E  E)  X 


I 
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the  Radius  K  E  90*^^  iq,occcco 

To  the  Sine  of  the  greateft  Inclination  E  B  4254;  ^  3,(529817 

So  the  Sine  of  K  L  28*^  29''  21^’^,  ^  2 

•To  the  Sine  of  XL  2034;  ^  3^30^329 

But  whereas  the  diftance  of  ^  from  O  71845,  is  to  bp  put  for  the  Radius,  the  In¬ 
clination  X  L  will  be  but  2021,  For, 

As  7  2  304,  bears  Proportion  to  7 1 845,  the  fame  Proportion  bears  2034^  to  2oat% 

To  finde  the  DiBance  CurUted^  of  Venus  from  the  Sun, 

The  diftance  of  ^  from  O  in  her  Orbite  is  above  found  to  be  71 84 5,  and  $he  In¬ 
clination  of  her  Orbite  2021 .  Hence,  her  diftance  Curtated  is  thus  found. 

In  the  third  Figure  of  ?. 

Hypothenufe  AL7i845?5Summe  '  738(56  - - 4,868445 

Inclination  XL  2021  ^^Difference 69824  — ,  4,844005 

Aggregate  9,7^2950  . 

Diftanceof?  curtated  AX  71817-  Semiaggreg.  4,856225 

,  ^  Second  Figure  of  Venus, 


of  the fee  on  A  Inaqnalitj  of  Venus,  caJFd  the  Frofhaph^refts^  or  Faradd>: 
of  her  Or  he.  /■ 

In  this  Diagram  I  number  the  Anomalie  of  Commutation  1 5  5^^  58^  i  from  R 
(by  H,  to  N,  the  Complement  whereof  is  the  angle  S  A  N  24^  i'  45''^,  which  known, 
with  the  fide  A  S  (the  difiance  of  the  Earth -from  the  0)  98454,  and  tjhe  fide  A  M 
(the  Difiance  of  the  9  from  0)7 1817, the  fide  S  N(theDifiance  of  g  from  the  Earth) 
and  the  angle  A  S  N  (the  Parallax  of  the  Orbe)  may  thereby  be  found  according  to 
the  following  work. 

Slim  of  A  S  and  A  N  170271,  5,251140^5106  of  the  ang.ASN  41^^  40^  9,822693 
Difference  26637;  4>4254^5)r  SideAN;  4,856225 

Tangent  of  77^  59^  10,(571974^5106  of  the  ang.SAN  24^^  1^45"^^,  9,609809 

Tangent  of  36  •19-  5:  ^  Side  SN 43989:  4,643341 

Angle  ASN  41  40  2,  which  is  the  Parallax  df  the  Otbite  of  9,  in  refped  of  the 
Earths  extracentricali  poiition  at  S.  /  '■  ‘  Place 
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S 

D 

/ 

// 

place  of  the  ©Trom  the  Earth. 

10 

5 

Parallax  of  the  Orbe,  Adde. 

i 

II 

40 

2  • 

True  motion  of  2  from  the  Earth. 

ii 

16 

59 

38^ 

\  r 


Tlird  Figure  Venus. 


To  fade  the  true  Latitude  ef  YchMs  from  the  Farth- 

In  the  Triangle  S  X  L,  we  before  found  X  S  to  be  43^89,  and  X  L,  to  be  2021, 
from  whence  the  angle  of  Latitude  X  S  L  is  required:  therefore  the  Analogic  is, 

AsX  S  43989,  4,^4334^  , 

ToLX  2021;  3,3055^^5 

So  the  Radius  90^,  ■  io,oooopo 

To  the  Tangent  of  the  angle  2d  37^  50^'':  V  8,6^2224  ^ 

Which  37^  5:0^'' was  the  true  Latitude  of?  from  the  Ecliptique,  in  refped  of 
the  Earths  fcite  at  S.The  faid  angle  may  alfo  be  found  by  the  Inclination,  as  is  Ihew’d 
in  the  fuperiour  Planets,  which  way  (becaufe  I  follow  it  in  the  Book)  Ifballliere 
for  variety  fake,  infert. 

Radius  T  E  90*^,  ^  10,000000 

SineE  B  3^  22'  50^';  ;  >  8,77061 3 

Sine  T  L  28"^  29^  21''',  ^  2,^ 

SmeLXiU6'4z":  .  .  ,  . 

Sine  ofthe  angle  or  Elongation  ASX  41^  40'  2",  9,822693 

Sine  of  ^he  angje  of  ^piOTmtat^on.^  A  X  24^{i'  7 '  9,609809  ' 


r;  >ta 


'Cp^tjafig^nl:  of  t|iq  I^jcl^tion  J-  ^  ^  ^ ,5 5^7 3^ 

;^o-tangentoftheLatitude»t 1  ii, 337^4^ 
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.  CHAP.  XX. 

I 

A  Dewo^firatio^  of  the  true  motion  of  the  Star  of  Mercury. 


IN  the  year  1481,  OAober  5^°  25'  A.  M.  (being  reduced  to  the  Meridian  of 
London )  Bernard  Walther  obferved  (at  Normierge  in  Germ^^fite)  that  5  was  more 
Eafl'then  T^,  namely,  much  about  the  Quantity  of  the  Moons  Diameter,  having 
about  the  fame  Latitude  withTi,  at  which  time  the  place  of  the  Sunne  from  the 
Earth  is  7d  53' 29"  tti,  and  the  Diftance  of  the  Earth  from  the  Sun  98980,  alfo  the 
place  of  fr  is  18*1 1 5'  9’'  with  2d  17',  North  Latitude. 

At  the  time  of  this  Obfervation,  the  middle  motions  of  5  are  as  followeth. 


• 

S 

D 

tf 

Middle  motion  of 

3 

9 

39 

39 

Aphelion  of 

8 

t 

9 

20 

49 

Node  Afcend.  5. 

I 

9 

31 

Anomalie  of 

7 

0 

18 

50* 

A  Sjnoffis  of  the  Calculation.  .  . 

\ 

In  the  premifed  Diagram,  I  number  the  Anomalie  of  5  from  P  byT  toH,  aio^ 
18'  whofe  Complement  to  the  Circle  is  the  angle  P  X  H 149**  ^1'  which 
given,  with  D  H  3  8 240,  and  D  X  81 30,  the  angle  D  H  X  will  be  6^  9'  37''  For, 

DH  38240,  4,5:82518 

Sine ofthe angleD  XH  149** 4i'io'';  ,  ,  ' 

D  X  8  T  30,  3,910090  .  r 

Sine  of  the  angle  ft  H  X  9'  37":  • 


Com- 


Complement  of  the  fimple  Anomalie  P  X  H. 

A  ngle  X  H  D  Subflrad. 

Complement  of  the  Anomalie  aequated  P  D  H 
Motion  of  the  Epicycle  and  the  iEqnant. 

In  the  Triangle  D  H  N. 

Summe  ofD  H  and  H  N  38630, 

Difference  57840;  ^  . 

Tangent  of  36^  28^  27^^, 

Tangent  of  35  54  ii: 

Angle  HND  72  22  38. 

Angle UDN  34 

II 

Sine  of  the  angle  H  N  D  72^  22'  38^'', 

D  H  38240; 

Sine  of  the  angle  N  H  D  107"^  3^ 

DN  38355^: 


Complement  of  the  Anomalie  aequated  P  D  H. 

Angle  H  D  N  Adde,  '  .  -  . 

Complement  of  the  Anomalie  Co-'^nated  PDN- 

^  being  Infra-Diacentron,  I  numbet  the  Variation  in  the  upper  Semicircle  of  the 
^quant  from  X  to  O,  then  I  fay. 

As  the  Radius  XVpo'^,  10  jOCOCOOHr-  8150 

To  the  Arch  X  V  400;  2,602060^**1  2«'> 

S^o  the  Sine  X  O  72“  56^  54'''',  <  .  9,980476^  ^  q  g  j j  “ 

'  2,58253^L  .  ' 


To  the  Arch  XO  382: 

In  the  Triangle  D  N  O.  [ 

DN  38359  ^  p  >  Summeof  D  N  and  D  O  46871 

D  O  8512  >givenx]3ifference  29847; 

Angle  O  D  N 144'’  5^  49'^^  < Tangent  17*^  57^  5^^ 

'.^Tangent  ii  392^6 

Angle  D  N  O  required. 


4,670904 

4,474900 

9,510524 

9,314520 


Summe  of  D  N  and  D  A  46489, 
Difference  30229; 


Angle  DNO  6  17  39^.  The  ExcentviT^e  iEquat. 
In  the  T  riangle  D  N  A . 


Tangent  7  2^^  2^54^'', 


Tangent  63  30  54; 


4,667350 

4,480424 

10,489476 

10,362550 


Opti^ue ^quat.  8  32  o. 

Sine  of  the  Complement  of  P  A  N  44*^  ^6^  1 1 
D  N  38359; 

Sine  of  A  D  H  3  5^  54^  v\*\ 

AN  32130; 


9,845170 

4,5^38<^P 

9,768205 

4,506904 


D 

/ 

// 

Excentrique  ^Equation. 

6 

17 

40 

/ 

Qptique  Equation. 

8 

32 

0 

Abfolute  ^Equation. 

14 

4P 

40. 

* 

S 

D 

/ 

// 

Middle  motion  of  5  . 

3 

9 

3P 

3P 

^Equation  Adde. 

4P 

40 

Motion  of  $  from  0  in  his  Orbite. 

3 

24 

29 ' 

Ip 

Node  Afcend.  5  SubRr. 

I 

P 

31 

14 

Argument  of  Inclination* 

14 

58 

5 

ro 
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I'o  fndethc  Rcdudtien* 

As  the  Radius  poa,  ^  10,000000 

T o  the  Sine  of  the  greateft  Rediidion  1 2^  50^'';  7, 5^ 

So  the  Sine  of  the  double  of  the  Argument  of  Inclination  30^^  3'  jo^^,  p,6pp8p8 
To  the  Sine  of  the  Redudion  required  6^  1 5'^:  7,^60443 


■ 

S 

D 

/ 

// 

True  motion  of  5  from  ®  in  his  Orbite 

3 

H 

2P 

19 

Redudion  Subftr* 

6 

15 

True  motion  of  5  from  0  in  the  Ecliptique. 

3 

24 

23 

.'4 

Place  of  the  0  Subftrad-  #  ' 

7 

7 

53 

29 

Anomalie  of  Commutation. 

8 

16 

29 

35- 

I'd  jinde  the  Inclination  of  his  Orlfite  from  t^e  Bcliptique* 

.  In  the  Sphaericall  Triangle  Q  X  L  (of  the  fecohd  Figure  following)is  gv^n,(i)  the 
Hypothenufe  QL  74^  58^  angle  of  greateft  Inclination  X  Q.L  6^^  54'',  or 

(in  our  numbers  it  is  underftood  by  the  fide  E  B)  4594  parts,  then  to  finde  the  In¬ 
clination  X  L,  I  fay. 

As  the  Redius  (iE  po**,  j  10,000000 

To  the  greateft  Inclination  E  B45P4;  -  3,662191 

So  the  Sine  of  ^L"74d  58''  5",  V  9,984^7^ 

To  the  Inclination  XL' 44  36 . 

But  putting  the  diftance  of  5  from  the®  32i30,for  the  Radius,  the  Inclination 
X  L  will  be  but  3728.^For, 

As  the  Common  Radius  38240,  ^  a  •  4,582518  ^ 

To  the  diftance  of  ^  from®  32130*  '  "  , 

So  XL  4436,  ,  '  . 

To  XL  3728:  3,57145 J 

•  .  ^  . 

)  ,  Bo  finde  the  Distance  of  Mercury  from  Sol  Curtated. 

Having  the  diftance  of  3  from  O  521  jo^and  the  Inclination  of  his  Orbite  37218, 
his  diftance  correded  by  Curtatio“,  may  be  obteined  in  mann«  following. 
Hypothenufe  A  L  32i30?5Summc-  35858 — ; — 4>5M58(5; 

Inclination  XL  3728SlDifference  28402  — ,  4,453348. 

Aggregate  9,007^134. 

Diftance  of  5  Curtated  31913  ,  Semiag.  4,S°S9^7-  - 


i 
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Ofthi’ftcond  Imqadiiy  tf  M.ctcar^iCalltdthtF/irAUaxdf  the  OHtk 


ince  the  ParallioftheOrbiee.or  angle  A  S' N  is  repaired,  as  aUo  the  diftancc  of 
i  from  the  Earth,  reprefented  by  the  line  SN.  r’  ’ 

Sumtne  of  A  S  and  A  N  i  sc>8p3>  '  y  -  -  * 

Difeence  67067;  ^  ^ 

Tangenc  of  51^45^12  .  -  ' 

■  :  Tangent  of  ^  ?t;  >  " 

AneleASNiS  43  ^irParaUaxof  theOrbe.  ' 

^  A  M  A'/  Ai'v 


5^ii6pi6 

4,82650s* 

io,J0334} 

y,8i2pj5 


Sine oftheangle  ASM  iS‘  4/  41  , 

an  tip' 5;  ,  ^ 

Sine  of  the  angle  ^  A  N  7<5^  V  3  5"; 
S N  96644; 


f)^%o€6o9 
4,50;  p6>. 
9,987819 
4,985178 


Place  of  O  from  the  Earth 
Parallax  of  the  Orbe  fubftraft- 

Place  of?  from  the  Earth.  .  ,/•*» 

To  finde  the  apparent  Latttuac  of  mitCMty.  , 

in  the  Triangle  ^  X  L  is  given  (i)  ^X  96644;  (a)  X  L  3728.  Hence  the  angle  LS% 


7  7  5?  *9 
18  43  41 
6  19  9  48. 


demanded.  .  4,983178 

As  96644,  ,  3,37143s 

'  loplctoo 

ts.  1  .  \o  I  2  3  4  5  The  Latitude  is  NoS:h; 

Ifthe  Argument  of  Inc llfiationbe^^  7  8  p  lo  xi  The  Latitude  is  South. 

Q 


1 


% 


Rad'^^Q  L^itude  of  Mercury  otherwife, 

Sineoftheangle5‘Q;E  6'*  54'.  ,  '  "  ' 

SmcofC^L74' 

s’)i  -'S  . .  ^  :;JjjW45X5 

^r!^,^^JSliEc^PCora^auta^IO^:76‘‘'^ak^<'r  ■  '  '■.  •.  '  -  o^^arA  ‘  • 

_.p„v^:  C?(5^-4(5^^i  ’  ■ ,-','0 ; '  - :  tojs j5,f ' :,‘  - 

io  -  11^.13,71 5  'V 

T^efore  the  Latitude  of  2  i  i>'  ^I'^North,  as  B^e.  ■  : 

i?«/«4^^«g  his  Example  in  Memiry.fJ^^/.  44V./' ^hihhtc^  )  to  the 

M  Ti*" ^ ]-<7'  w«h' north  Latitude 
'  ^  ’  “'SI i ^  wude  2^  9^i  fo  that  S  wasdiftantfromh  J4^ 

agreeing  WKhThyCalculation,  but  dfeg  from  the-placfe  that  fes  dowl 
j  of  a  Deg^in  Longitude,  airi^^aEfegrec  itr  Latttude,  which  is  but  a  little,  con* 
fidering  tM^wion  was  made  ontd^%  fhie  b«e  fight,  for  their  apparent  diftan- 
ces  being  UtJftn^ieftimation,  doth  make  them  always  appear  (elfe  thra  thev  are  in 

refpeft  oM^C|«umradiancy  and  explicatin' of  their  RtLyte,  which  being  not  at’ all 
confideredby  the, Qbfervator.produceth  a  little  difference,  yet  not  fo  much  as  to 
make  any  fenfiblealceratfon,neitheyan  I  queftion  the  Obfervaticn  as  fiiort  of  truth. 

Thus  hav4T  with  mudi  plainneffe  and  brevity  defcribed,  how  the  F.Mth,Moon,& 
other  Pknets,{ferform  thM  real  &fimple  motions  in  their  peculiarEfiptick-paths.afe 

a  moll  ftately  and;HarmohiousOrdec,by, the  aloiie  fpeculation  and  knowledge  where¬ 
of  we  are  enabled  to  cafculMetheir 'true  Motions,,  and  indeed  falve,«</p»»S»»  ,V 
y^».:fhal  wonderfull  admired  m^quality  of  Appearaace,  which  forme^y  pdzzl^ 
all  the  Aftionomers  of  Enrofe,  till  fuch  time,  as  the  divine  Vr;,nU  ftirr'd  up  U  fer- 

fiee  her  Ions  from  the  Pmp^tetickj,  the  adventitious  figments  of 
mans  compoft£ftm,.thofefiftious  Circles,  andMonftersof  Nature,  which  the  Anci¬ 
ents  (bein^mteAf  better  hebs.  and  not  knowing  the  Fountain,  Lm  wfincr^d 

fpnngthpfe*emmg.B,reAions,1letrogradations,and;^ 

'"f  tbfervedly  received  their  conftimtion  in  fundry 
TTaAsak«dy*p«blirfifei,  mfomUch,  that  I  fiiallhei^.favejny  -pen  that  labour;  fuZ 

pofing^at  thole,  thatknqw  any  thing-of  this  moft  noble  Science,  will  willingly  ij^ 
brace^e  truth  and  free  tbeinfelves  from  thofe  digyptian  Skars,  thoje  Ptolomaick 
HTOoAefis.whKh  a  longtime  have-miferably  defa?ed’the  Native  KeauD-of  the  di- 
n^Vrama.  Impophk  efi  Excemrkomm,  1^  Epindor^m  pofitk,  me  aliqms  eE  ex  Mo- 
themaHci,adeoj}^^vera^^^^^  And  we  may  not  unfitly 

apply  the  propheticall  faying  ol Seneca  to  our  purpofe.  Eemet  temppes  qm  ifia,  qua  nnne 
fanut,  %'4  lucm  dm  extrahet,  0'*  Ungiom  £vi  dUigmU,  C  H  A.  P. 
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of  the  Semidiameters  of  the  Sm^  Moon^  and  Shadow  of  the  Earth. 

Omming  now  to  treat  of  the  Semidiaraeters  of  the  O,  C,  and  fhadow  of  the 
Earth,  and  of  their  magnitude  and  proportion  one  to  another,  I  fhall,  before 
I  enter  upon  that  taske,  give  you  to  underftand,  that  there  hath  been  great 
diffention  amongft  Authours,  for  above  thefe  1 800  years  concerning  this  par¬ 
ticular.  The  firfl  that  1  read  of  was  a  Philofopher  amongft  the  Greeks, of  great  note, 
and  famous  for  his  judgement  and  learning  in  the  Mathematiques,  whofe  name  was 
.'5  4»^/^i.This  Authour  publiftiedaBook  of  the  particular  dimenfions  of 
the  ©  and  C,  wherein  he  rriade'demonftration  of  the  diftance  of  the  Sun,  Moon,  and 
Earth,  and  of  their  true  Magnitudes  mutually  ,  which  work,  though  it  was  a  piece 
efteemM  rnofl:  rare  &  exceljlenuin  thofe  brutifh  times, yet  he  deliver’d  not  the  right  ufe 
thereof.  After  him  next  followed  a  man  renowmedto  this  prefent  day 

(whofe  Diagram  we  fhall  iiifefr)  he  thorowly  found  out  its  ufe,  and  was  the  firft  that 
Vpublifhedthefame,  whereby  he  mdde  better  Dcmonflration,  of  the  Magnitude  and 
Intervalls  of  thefe  three  Eo^ies^  the  0,X  ,and  Earth,  then  any  had  done  before  him, 
yet  (1  grieve  to  fpeak  it)  the  Book  perifhed  in  thofe  darke  times,  and  had  not  Ptclomte 
(by  the  goodneffe  of  God)  reteined  the  ufe  and  demonflration  thereof  (in  fome  mea- 
fure)  in.his^lmagefl:,  wemight,for  ought  Jknow  (notwithftanding  the  facility  and 
certainty  thereof)  have  waded  ftill  in  ignorance  without  it,  neither  may  we  think  it 
flrange,  for  we  fee  many  fince  that  have  not  had  a  full  apprehenfion 

thereof,  as  Albategrtit44,  AlghonfH^^  and  fundry  others ,nay,  to  go  further,  we  can  fcarce 
fay  fo  much  of  thofe  famous,  Neotericks,^  Regiomome,  Copermcus^  and  Tycho  Brahe^ 
2\\>^\t\Uafrfhwge  in  his  pretends  to  follow  thefatne,  yet  I  may  fay 

without  wrotig  to  his  profdffion:  (for  ihdeed  he  was  a  fingular  good  Divine)  he  hath 
madp  as  filly  a  demorif[:ration  of  it,  asdny  of  his  predeccffo'.s,  but  the  learned  Kepler 
fully  underftood  the  propenufe  thereof^  and  hath  made  a  better  and  cleerer  demon- 
llration  of  it,  then  any  that  I  have  met  with,  hath  done  before  him,as  may  be  feen  in 
thole  his  iearned  Epitomes  of  his  Cbpernican  Aftronomie,  and  in  his  Rudolphine  Ta¬ 
bles,  wholeidemofiftrationis  likewiferete^ed  of  the  expert  Bnlitaldtii  m  his  Aflronc- 
r  who  hath  much  amplified  the  right  ufe  thereof;  But  left  this  Relati- 

<m.fhpuld  fee  tiioughtifupfeirfluous^  ornrint|cefrary,  I  will  briefly  come  to  make  demon- 

ftrationUhereof^^and  then  to  praeftife. -!  oi . 

Jn  the  annexed  Diagram  j  obfervie  that  A  reprefents  the  Center  of  the  Sun,  when 
heis  Perigi  f?.'.  ■  -i..' :  .  h  ^ 

L.  The  CeritdEof  the  Moon]] i  i  ^ } 

B.  The  Center  of  the  Earth.s !  f  -  ri  f  ♦ 

S.  The  C  enter  ofthe  Sun  when  he  is  Apc^. 

H  B  I.  The  apparent  Perigaean  Semidiametef  of  the  fhadow. 

C  B  P.  The  apparent  A  pogaean  Semidiameter  of  the  fhadow. 

A  B  E,  or  A  G  E.  The  apparent  Semidiameter  of  the  Sun,  when  he  is  Perig. 

S  B  T,  or  S  G  T.  The  apparent  Semidiameter  of  0  in  his  Apog, 
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A  E  or  S  T,  the  true  Semidiameter  of  the©. 

D,  the  Vertex  of  the  Conicall  point  of 
the  Earths  fhadow  when  the  ©  is  Perig. 

R,  the  faid  point  when  the  ©‘  is  Apog. 

B  D  G,  the  Semi-angl4  of  the  Cone  of  the 
Earths  ftiadow,  when  the  0  is  Perig. 

B  R  G,  the  Semi-angle  thereof  when  he  is 
Apog. 

B  D  R,  the  Axis  of  the  {hadow»^ 

L  M,  the  true  Semidiameter  of  the  C- 

L  B  M,  the  angle  of  her  apparent  Semidia¬ 
meter. 

BAG,  the  Horizontal!  Parallax  of  the  ©, 
wlien  he  is  Perig. 

B  S  G,  the  Horizontal!  Parallax  of  the  © 
when  he  is  Apog. 

B  L  G,  the  Horizontal!  Parallax  of  the  f . 

Laftly ,  let  the  lines  G  Y,  and  I K ,  be  drawn 
parallel  to  the  line  of  the  Axis  D  S.  Hence 
it  followeth. 

That  the  Horizontal!  Parallax  of  the 
j  J©,  and  Semi-angle  of  the  Cone  of  the 
^Earths  (hadow,  are  equal!  to  the  apparent 
Semidiameter  of  the  ©. 

That  the  Semi-angle  of  the  Cone  of 
.the  Earths  fhadow,  is  ever  leffc  then  the 
^Horizontal!  Parallax  of  the  Moon,  and 
Fthe  Difference  of  them  is  the  apparent  Se¬ 
midiameter  of  the  Earths  fhadow. 


That  the  Aggregate  of  the  apparent 
Semidiameter  of  the  O ,  and  fhadow  of 
the  Earth,  are  equall  to  the  Aggregate  of 
the  Horizontal!  Parallax  of  the  ©  and  C 
fo  that  out  of  the  Aggregate  of  the  Hori-. 
zontall  Parallax  of  the  0  and  C,  fub- 
ftrading  the  apparent  Semidiameter  of 
the  Sunne,  the  Relidue  will  be  the  appa¬ 
rent  Semidiameter  of  the  Earths  fhadow 
Loco  travfitus  L  • 


I?* 


CHAP.  XXII. 

Bdvmgthe  true  Semidiameter  of  theSm^an^  his  Difiamefromthe  Earth, 
tofnde  his  apparent  Semidiameter p 

THe  true  Semidiameter  of  the  Sun  is  478  5  parts,  which  being  known,  with  his 
Diftance  from  the  Center  of  the  Earth,  his  apparent  Semidiameter  may  fpee- 
dily  be  obteined.  For  exercife  fake,  let  us  imagine  the  ©  be  Apog.  and  his  ap¬ 
parent  Semidiameter  be  required :  His  Apogacaii  diftance  from  the  Center  of 
the  Earth  is  101803,  therefore  in  the  Triangle'  B  S  T  is  given. 

I  BS 
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I  BS  ici?o;o7  r-BS  1018030,  6,ooyj6o 

;TS  4785>given>r  S  4785;  3,^79^^^ 

3AngleS9o'.V  “SRadius  pci,  •  lo, 000000 

A ngleS  BT  required. CTangentof the  angle  SBT 1 6^9"-.^  7,67212a 


A  nd  this  is  the  apparent  Semidiameter  of  the  Sun,  when  he  is  farthefl:  remote  from 
the  Center  of  the  Earth,  which  is  alfo  equall  to  the  angle  S  G  T. 

A^ain  admit  the  Sun  be  neereft  the  Center  of  the  Earth,  (that  is  when  the  Earth 

is  pertgOat  which  time  the  Centrical  Intervall  of  thefe  two  Globular  Bodies  is  98229, 
this  known,  the  operation  is  performed  as  before. 


l'heLogarithmeof.\B98229lo,  5,99^^4° 

The  Logarithme  of  A  E  478I5;  '  3,679882 

The  Radius  pc',  10,000000 

The  Tangent  of  A  B  E  1 6-*  45^^  7,687642 


Which  1 6''  4  is  the  apparent  Semidiameter  of  the  Sun,  when  he  is  neereft  to  the 
Earth  exceeding  his  Apogasan  Semidiametcr  36'''',  which  is  caufed  by  the  variation 
ofthebiftance  of  thefe  two  Bodies. 


CHAP.  XXIII. 

ro€nde  the  apparent  Semidimeter  of  #^fMoon. 


THe  true  Semidiameter  of  the  Moon  (as  I  have  ofen  experimented  both  by 
Eclipfes  of  the  0,  and  her  paffage  by  the  fixed  Stars)  is  19^  9-",  or  19A5,  un- 
derftood  in  the  former  Figure  by  L  M,  which  being  known,  with  her  diftance 
from  the  E  arth,her  apparent  Semidiameter  may  be  acquired  according  to  the 
Analogic  before  laid  down  in  the  former  Chapter,  therefore,  for  numerall  illuftration, 
letus  imagine  the  Moon  be  Apog.  or  fartheft  removed  from  the  Earth,  where  her 
diftance  is  4227.  Now  if  we  prolong  this  diftance  with  two  Cyphers,we  may  alfo  pro¬ 
long  the  true  Semidiameter  of  the  Moon  1 9,  with  the  Numerator  of  the  Fraction  i  y, 
as  in  the  following  work. 

'  In  the  Triangle  BL  M. 


B  L  4225.00?  •  CB  L  4225.00, 

LM  ^  jL  M  19.15;  ^  5,282169 

ngle  L  B  M  required  jKadius  90^,  .2 ic,oooooo 

^,656542 

Whofe  Arch  is  1 5'  35''^,  which  is  the  apparent  Semidiametcr 
of  the.Moon  when  flie  is  Apog.  .  , 

when  the Meonu  Ferig,  or  difiam  from  tht  Earth  hut  3873.  > 


rBL  3873oo,  ^  5,588047 

.  .  ^LM  1915;  3,282169 

Analog.  ]^adius90^,  10,000000 

r  T angent  of  the  angle  L  B  M  1 7^  o^'' :  7,^P4*  ^  ^ 

After  this  manner  may  the  apparent  Semidiameter  either  of  the  O  or  C  be  obtei- 
ned  at  any  moment,  which  yields  aboundance  of  facility  as  well  as  dexterity,  by  help 
of  my  Numbers,  which  are  very  exad  and  exquifite  in  all  Aftronomicall  operations. 


CHAP.  XXIV. 

I  To  finde  the  apparent  Semidiameter  of  the  Earths  fbadow,  the  Longitude 
thereof  Semi-angle  of  tpje  Cone^ 

Rom  the 


.XI.  ,Hofizo,ntall  Parallax  6f  the  Sun  and  Moon, 

-/"fubftrad  tl^ppafcnt  Sdmdiameter  of  the  Sun,  thd'Refidue  is  the  apparent 
P  •  SemidiameterV  the  lliadoW  at  the  time  propofed,  according  to  the  3  Prop, 
of  the  21  Chapter. 
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when  the  Sun  and  Moon  are  both  Apbg.  or  Aphelion* 

The  Horizontal!  Parallax  of  the  ©  is 
The  Horizontal!  Parallax  of  the  C- 

Aggregat 

The  Semidiameter  of  O  Subftr. 


The  Horizontal!  Parallax  of  the  0  is 
The  Horizontal!  Parallait  of  the  (. 


*  t  k  <  '  y  1 V  w  •  1 

.  -  >  <  •  I  •  .  . 


55 

4? 

58 

I 

i<5 

9 

41 

h  Perig. 

2 

23 

60 

49 

12 

•16 

2  To  jinde  the  Semi  angle  of  the  Cone  of  the  Earths P^adow, 


.16' 


jf 


9 

i8 


In  the  former  Example  the  apparent  Semidiameter  of  the  0 
underftood  by  the  angle  S  G  T  is  " 

The  Horizontal!  Parallax  of  0  BSG,or  (which  is  all  one)  SGY^Subftr.  2 
Remains  the  angle  Y  G  T.  Jf 

Which  by  reafon  of  the  Parallellefm^of  thelines  B  S,  G  Y,  is  equallto  the  angle 
S  R  T,  which  is  the  Semi-angle  of  the  Cone  of  the  Earths  (hadow. 

the  latter  Example  the  angle  ofthe  apparent  Semid.  of©  A  G  E  is  45''^ 

.The  Horizontal!  Parallax  of  the  ©,B,  AG,  or  A, GESubftr.  22? 

Remains  the  Semiangle  of  the  Cone  F  G  E,  or  B  D  G.  14  ^ 


ii 


, , .  ! ,  3  7e  pn^  the  Longitude  tf  the  Earths  (hadew. 

In  the  Triangle  B  D  G,  of  the  former  Diagram  is  given,  fi )  B  G  the  Semidiame- 

ter  ofthe  Earth  ^8i,  (2)  the  angleBGD  85  4)GbX  Aieme  the  Side  BD  is  de- 
xnanaed. 

Radius  90,  ic.rcccco 

,  'TangentotBDG8pJ45'’58'''';  1;  78920 

BDid^pi:  .  .  4,^14'’’° 

Whith  fide  B  D  is  the  Longitude  of  the  Axis  ofthe  Earths  fhadow,  from  which 
taking  B  HJ875  (the  Diftanceof  the  Moon  from  the  Earth)  it  leavethD  ri  12518. 

■  ’  I 

4  X<>J‘‘'‘dethetrue  Semidiamettr  of  the  jhadirvor  pdeyi\. 

In  the  Triangle  D  HI,  the  angle  D  is  14'' 22'-',  and  the  fide  DH  12518,  the  fide 
H I  being  demanded . 

rRadiuspo*,  '  I  "ti.  :  f  o  ic,ccccco 

AnaIogieJl®^^'?‘'®^'^i4'2i'fj, .  .  7,6^080 

•  '  AD  H 12518,  4,C97I?I 

(_CI52t|^  i,7i86iy 

Or  in  the  Triangle  B  H  I,  having  B  H  387:?,  and  the  angle  H  B  I  27''^,  the 
fide  H according  to  the  fame  proportion,  will  be  found  (as  before)  52 


1j  <  ' 


c<t  tyi/^ 


4 
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2  That  the  ©  is  greater  theft  the  Earth  24  3  times. 

Laftly  that  the©  exewdeth  the  Cl  times,  for  according  to  this  demon- 
uration  the  Cube  of  the  O  is  and  the  Cube  of  the  C  is  300,76^. 

- ^  ^  — * - — - tr-- _ _ _ 

CHAP.  XXVI. 

of  the  Magnitude  and  Profortion  ef  thefve  Planets  Saturn,  Jupiter  Mars 
Venus,  WMercury,  . 

ALthough.it  be  a  matter  of  great  labour  and  difficulty  to  obtein  the  apparent 
Diameters  of  the  Planets  and  Stars  with  Inftrument,  in  refped:  of  the  Con¬ 
nexion  of  the  Caufes  before  mentioned,  yet  have  I  (with  all  the  heed  and  cir- 
cumlpedion  I  could  poflible)  endevoured  to  remoye  the  lame,  to  finde  out 
their  true  appearances  •  and  I  (hall  here  deliver  nothing,  but  that  which  obfervatioa 
hath  tor  many  years  together  confirmed  unto  me. 

/  // 

^  3 

The  apparent  Semidiameters  of  thefc  five  Planets  klJL  o  5; 
in  their  mean  Diftahce  from  the  Earth  reprefented<^<d'  o  2' 
in  the  following  Figure  by  the  angle  H  D  R.  .  o  4! 

O  2<  . 

perhaps,  there  may  be,  that  may  here  accufe  me  of  enour,  fith  Tjckf, 
^nd  other  famous  Authours  make  their  apparent  Semidiameters  (in  their  mean  di- 
^  K  gi^eater,  to  which  I  anlwcr,  that  the  Circum-radiancie  and  Periwigge  of 
their  beams,  making  them  appear  greater  then  they  are,  did  thereby  deceive  the  Ob- 
lervators,  as  they  who  make  Obfervation  with  the  Galilean  Glafie  will  acknowledge. 

tbetrm  Smiiiamtursof  the  Planets . 

^  In  the  anncxcd-Sclicme,  let  P  R  S  reprdent  the  Globular  body  oF 
any  of  the  five  Planets,  H  R  the  Semidiameter,  D  the  Earth,  and  D  H 
the  Diftance  between  the  Planet  and  the  Earth.  Thefe  things  premi- 
fcd,we  come  to  pradife.  Therefore  in  the  Triangle  D  H  R  is  given. 

I  DH,  the  Diftance  of  a  Planet  from  the  Earth. 

2  The  af^k  H  DJ[,  the  apparent  Semidiameter. 

Hence  the  true  Semidiameter  HR  or  H  S  may  thus  be  obteined* 

In  . 


Radius  po^. 

IO,COCOOO 

Tangent  of  angle  H  D  R  0^  3  2'*^; 

6,1 8768-2 

DH  952500, 

5, 978867 

H  R  i^jfere; 

2,i66J47 

laV. 

Radius  po'*. 

lO-COCOOO 

a  ^ 

Tangent  of  the  angle  H  D  R  57'^; 

6,459972 

D  H  522000, 

7,717671 

HR  144: 

2,1 7764s 

In  cf  • 

Radius  po^. 

10,000000 

6,074651 

Tangent  of  H  D  R  2  5^'^; . 

D  H 152200, 

7,182417 

HR  18:  ,  ^ 

1,257066 

In?. 

Radius  po\ 

10,00000(3 

Tangent  of  H  D  R 

6,56716^ 

D  H 100000, 

5  ooooco 

HR23t: 

1,367165 

In 
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CHAP.  XXV. 

of  the  Profortion  and  Magnitude  of  the  three  great  Bcdies,the  Sun,  Moon 
4  Earth. 

% 

T  is  a  piece  of  no  fmall  difficulty  to  finde  the  true  magnitude  of  the  Caleftiall 
Bodies  in  regard  their  apparent  Magnitude  is  fo  various  to  be  obteined  w.thlnftru- 
ment  for  ofln  times  it  hapneth,  that  that  which  the  eye  apprehends  plain  and  cer- 
■  tain  is  for  the  Interpofition  of  other  Caufes  moft  uncertain,  and  fo  procreates  an 
<)bfervation  doubtfull  and  erroheous ,  and  mfufficient  whereon  to  raifea  Geome- 
tricall  Edifice :  and  the  reafon  hereof  is,  hecaufe  the  fpecies  of 

things  in  a  different  kinde,  fometime  apprehending  the  Objeft  diftindly,fom«ime 
confufedly ;  and  fo  the  fpecies  may  be  varied  both  in  refped 

nitude.  Secondly,  the  Difpofition  of  the  vaporous  Ayrc  is  fuch,  that  the  bright 
Rays  of  the  Stars  penetrating  the  fame,  doth  for  the  moft  part  make  hem  appear 
far  greater  then  they  are  (yet  if  the  Ayre  be  very  pure  and  thin,  then  may  their  appa¬ 
rent  Diameters  be  taken  with  leaft  errour)  but  the  apparent  Semidiamttm  of  he  Sun, 
and  Moon,  and  their  Proportion  one  to  another,  is  not  onely  to  be  obteined  with  In- 

ftrument,  but  by  Eclipfes,efpecially  of  the  Sun,  feeing  that  fometime  its  totall,  and 

again  fometime  partile,  albeit  the  vifible  Conjundion  of  the  Luminaries,  be  centuall. 
Laftly,  feeing  the  true  and  apparent  Semidiameters  of  the  Luminaries  may 
ftanchng  the  intervention  of  the  Caufesbefore  fpokenioO  be  truly  obteined  wee  ftiatl 
not  retSrd  your  longing  expedations  with  any  tedious  Preamble  hut  briefly  come  to 
ftiew  you  how  to  enquire  and  fearch  out  the  true  magmtufle  of  thefeB^ws,  and  their 
Proportions  mutually,  fo  neer  as  the  Capacity  of  weak  man,  can  by  this  .  rt  deteri- 

C  Cube  of  the  ©  Semidiameter  478.5  is  109558436.625. 

*  2  Cube  of  the  Earths  Semidiameter  68.5  is  c 

Now  dividing  the  Cube  of  the  Suns  Semidiameter  by  the  Cube  of  the  Eaiths  Se¬ 
midiameter,  we  lhalt  finde  it  conteined  therein  340  times,  and  therefore  the  Sun 

is  fo  many  times  greater  then  the  Earth.  -  o-^  ^ 

kCube  ofthe  ©  Semidiameter  478.51s  - ;  10958436.625. 

^  >  Cube  of  thee  Semidiameter  i9.1l  is  7°f^-735- 

Making  divifion,  as  before,  we  (hall  finde  the  Cubemf  the  C  Sem.d.ameter,  to  be 

conteined  in  the  Cube  of  the  0  Semidiameter  15600  ^535  imes.  . 

CCube  ofthe  Earths  Semidiameter  68.51s  321419-125 

^  ■>CubeoftheMoonsSemidiameter  191  |is^  ’  r  . 

Dividing  as  before,  the  greater  by  the  lefler,  wee  ftiall  finde  the  Cp^  of  the  C  to 
be  fontemed  in  the  Cube  of  the  Earth  45  ^nd  fo  many  times  is  the  Earth  greater 

Frii  die  Hy  pothefis  ^iVtolomu,  it  followeth,that  the  ©  is  greater  then  the  Earth 

“  ** 

©  to  be  greater  then  the:Earth  about  140  times ,  and 
®  isbigger  then  the  Earth  196  times,  and 

Atomraing  neerer  the  truth)  proves  hy^monfiration  *at  the  C  is  left 
then  the  Earth  45)  time5,.that  the  ©  is  greater  then  the  Earth  434/'^^.  bat  the 

®BiKe?/tL?eMagSrand  Proportions  are  confentaneous  to  truth,  nei¬ 
ther  agreable  to  their  ownHypothefis,  and  chap,  of  the  6 

Bumhe  late  famous  and  expert  ^J^“J'™“^^'^^theEarA  is  to  the  Cube 

‘”"'1  s 

45 II  times. 
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In  2. 

Radius  p©'. 

Tangent  of  the  angle  H  D  R  29^''; 
D  H 100000, 

H  R  14: 


lOjOOOOOO 

6,145087 
5,000000 
X, 145087 


of  the  Magnitude  and  Prof  onion  of  the  Planets  to  the  Barths 

According  to  the  18  Propolition  of  the  1 2  Book  of  Eucl  i  d  s  Elements  of  Geo¬ 
metric,  a  Spfore,  or  a  Globe  bears  a  triple  Proportion  to  its  JDiamcter,  or  to  its  Se¬ 
midiameter,  according  to  the  ip  of  the  5  Book  :  Nam  ut  tomm  adtotum^  ita  aUmtitn 
fe  habuerit  ad  abtaxum^  Therefore,  as  the  Cube  of  the  Semidiameter  of  the  Earth,  is 
in  proportion  to  the  Cube  of  the  Semidiameter  of  the  Starre,  the  fame  Proportion 
bears  the  Globe  of  the  Earth,  to  the  Globe  of  the  Starre, 

To finde  their  Magnitude  and  Proportion  to  the  Barth » 

It  is  no  more  but  to  fecke  how  many  times  the  Cube  of  the  one  is  conteined  in  the 
Cube  of  the  other. 

j  5 ^ube  of T?  Semidiameter  147  is  3'^7^52^ 

^  c  Cube  of  the  Earths  Semid.  68 j  is  5  2141 5? 

Dividing  the  Cube  ofTz:  by  the  Cube  of  the  Earth,  the  Quotient  will  be  Pf^^- ,  and 
fo  much  is  "h  greater  th^n the  Earth.  :i  ^ 

^^CubeofU  i44is  ^  2985984  ^ 

^^Cube  of  the  Earth  68~is  32141P 

Making  Divilion,  as  before,  the  Quotient  will  be  pijfrJ  5  which  is  the  quantity  If 
exceeds  the  Earth,  ^  '  • 

c?  5  Semid.  of  the  Earth  685  is  321419 

^Cube  of  the  Semidiameter  of  c?  is  5852 

Dividing  the  greater  by  the  lefler,  we  Ihall  finde  tha.t  ^is  lefler  than  the  Earth 
,55il|  times.  > 

g  ^  Cube  of  the  Earths  Semidiameter  68j  is  ^21419 

^  c Cube  of?,  her  Semidiameter  23  is  12167 

And  becaufe  the  Cube  of  5  is  conteined  in  the  Cube  of  the  Earth  267J7II  it  fhewes 
that  ?  is  fo  many  times  leffe  than  the  Earth. 

C  Cube  ofthe  Earth  681  321419  . 

^^Cubeof2  14  ^  2744 

By  making'partition  as  before,  wee  (hall  finde  that  2  is  leffe  than  the  Earth 
iiyi'^^^times. 


\ 


CHAP.  XXVIL 

Having  the  true  Semidiameter  of  a  Planet ^and  his  DiBance  from  the  Barth 
to  finde  his  apparent  Semidiameter, 

'N  the  26  Chap,  preceding,  I  have  according  to  my  own  proper  Obfervations,  fet 
down  the  true  Semidiameters  of  the  Sun,  Moon,  and  other  Planets,  and  have 
.fhewed  in  the  former  Chapters,  how  that  at  any  time  given,  you  may  compute 
their  Diftance  from  the  Center  of  this  earthly  Globc,with  much  certamty(be  they 
pofited  in  any  part  of  their  Orbs;)  it  cannot  therefore  be  unfeafonable  now  to  treat 
a  little  of  their  apparent  Magnitudes ,  becaufe  I  would  not  have  any  thing  left  want- 
ing,or  obfeure  that  may  be  thought  neceffary,or  pertinent,and  although  the  judicious 
need  no  farther  Diredions,  then  I  have  given  in  the  22  Chap,  where  I  have  treated 
of  the  apparent  Semidiameters  of  the  Sun,  and  of  the  Moon,- his  Sifter,  yet.fhall  I 
here  in  the  other  Planets  make  further  illuftration,  by  adding  Examples. 
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In  c?. 

I 

When  is  in  his  mean  Diflance  from  the  Earth,  which  conteins  1 52040  parts,  his 
apparent  Semidiameter  is  25^^,  but  being  either  neerer,  or  farther  difiaiit  from  the 
Earth,  his  apparent  Semidiameter  is  increafed,  or  diminifhed,  accordingly,  as  all  the 
other  Planets  are,  for  the.  neerer  the  Objed  is,  the  greater  doth  it  appear,  and  fo  the 
leffer  when  it  is  far  diftant,  as  appears  by  the  Opticks.  Now  fupppfejhe'Diftance 
given  of  from  the  Earth  be  56240  parts,  and  .  his  apparent  Senlidiameter  in  that 
diftance  be  required.  His  true  Semidiameter  adcording  to  the  26  Chap.  i«s  18  parts, 
which  known,  I  repair  to  the  former  Diagram  of  the  26  Chap,  where  we  have  given, 
(i)  the  Diftance  of  cJ  from  the  Earth,  reprefented  by  the  line  D  H,  56240;  (2)  the 
true  Semidiameter  of  d',  H  R  1 8.  Hence  to  finde  the  angle  of  his  apparent  Semidi^ 
ameter,  H  D  R,  I  fay. 

As  DH  56240,  4,750045 

ToHR  18;  '  1,255272 

So  the  Radius  po*!,  «  io,oococo 

To  theTangentoftheangleHDRi'^d^^:  6,505227 

Which  1^  6^^  is  the  apparent  Semidiameter  of  cT,  and  therefore  his  apparent  Dia¬ 
meter  is  at  the  fame  time  2' 1 2^^. 

\ 

In?. 

Again,  fuppofe  be  from"  the  Earth  44100,  and  her  apparent  Semidiameter  be  re¬ 
quired  :  having  therefore  her  Diftance,  and  her  true  Semidiameter,  according  to  the 
26  Chap.  23^ ,  the  Analogic  will  be  the  fame  as  before, for  in  the  fame  Figure  I  fay. 

As  DH 44100,  4,644438 

ToHR  23^;  1,3^^5583 

So  the  Radius  io,ooocoo 

To  the  T  angent  of  the  angle  H  D  R  i  ^  48''^:  6,7  2 1 1 50 

Therefore  the  Semidiameter  apparent  in  the  Diftahce  given  is  1^48^^,  and  her  Di¬ 
ameter,  apparent  3^  36''^,  whereas  her  Diameter  apparent  in  her  middle  Difta nee  is  but 

36'^,  fo  that  in  the  given  Diftance,  her  Semidiameter  exceeds  the  mean  2',  and 
therefore  it  is,  that  when  (he  is  in  this  Diftance,  and  neer  to  the  Earth,  ftie  hath  been 
oftentimes  taken  for  a  Comet,  as  in  1630,  and  in  164P,  when  being  Occidental!,  (lie 
appeared  of  unufuall  magnitude,  to  the^admiration  of  the  Beholders,  who  were  ig¬ 
norant  of  the  caufe  thereof.' 


CHAP.  XXVIII. 

Having  the  Diftance  of  Surij  Moon,  or  other  Flanets  from  the  Earth,  hew 
to  reduce  the  fame  into  German  or  Italian  miles. 


He  true  Semidiameter  of  the  Earth  in  German  miles  is  85Pi/^r^,  accoun¬ 
ting  the  Circumference  5400,  but  we  (hall  here  account  860,  according  to 
common  Computation,then  looke  what  Analogic  68^ ,  (which  is  the  true  Se- 
midiameter  of  the  Earth  in  our  Numbers)  bears  to  860,  the  fame  Proportion 
bears  the  Diftance  of  the  Planet  given  in  our  Numbers,  to  the  Diftance  in  miles  re¬ 
quired. 

Admit  E be  in  his  mean  diftance  from  the  Earth,  where  he  is  P52500  parts  diftant 
and  it  be  required  to  reduce  the  fame  into  German  miles,  I  therefore  multiply  the  Se¬ 
midiameter  of  the  Earth  in  miles,  viz..  860,  by  the  Diftance  given  P52500,  and  the 
Produd:  81P150000, 1  divide  by  68^,  and  I  find  in  the  Quotient  yp 58 394^ J,  and  fo 
many  German  miles  is  h  diftant  from  the  Earth,  when  he  is  in  his  mean  diftance,then 
if  you  would  reduce  thefe  German  miles  into  Italian,  or  Englifh  miles,  it  is  no  more 
but  to  multiply  the  number  of  German  miles  given,  by  4,  (becaufe  one  German  mile 
make^  four  Italian  miles)  and  the  Produd  comming  of  that  Multiplication, wil  be  the 

diftance 
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diftance  in  Italian  miles,  which  are  in  a  manner  the  fame  our  Englifh  miles  are.  As  in 
this  example,  the  diftance  given  in  German  miles  is  1 1^58 554 .  which  multiplied  by 
4,procreates  478  3  3  57^,  and  fo  many  Italian  miles  is  he  from  the  Earth  in  his  mean 
Diftance. 

After  the  fame  manner  may  the  Diflance  of  any  of  the  other  Planets  be  obteined, 
either  from  the  Sun,  or  from  the  Earth,  having  their  Diftances  given  in  fuch  parts, 
whereof  the  Radius  of  the  Earths  Orbe  is  locooo,  which  mufl  be  enquired  according 
to  the  Dodrine  of  Triangles,  as  appears  in  fundry  Chapters  of  this  Book,  where  1 
have  plainly  declared  how  their  Diftances  in  fuch  parts  may  be  found,  either  from 
the  Sun,  or  from  the  Center  of  the  Earth  at  any  time  propofed. 


CHAP.  XXIX. 

of  the  Eclipfes  of  the  Sun  andMoon^  to  calculate  their  Quantity  ^  and  to 
fnde  the  Minutes  of  Incidence  and  Emerfeon  trigonometrically  * 

IT  is  not  my  intention  here  to  treat  methodically  of  the  Eclipfes  of  the  Sun  and 
Moon, in  regard  that  Task  belongs  properly  to  the  fourth  Book,where  we  handle 
thdr  motions  and  paffions  morcfuccindly  then  here  is,  or  can  be  done,  yet  I  fhali 
briefly  here,  fo  far  as  appertains  to  the  Theoriquc  part  thereof,  give  you  the  Fun^ 
damentalls  of  what  I  flialJ  there  deliver. 

to  calculate  the  (Quantity  of  theMoomEcUpfe. 

In  the  Eclipfe  of  the  Moon  to  be  1^5?,  March  3<i  i5^’y  2' the  Semidiameter 
of  the  Moon  is  i  f  38^^,  and  the  Pars  dejiciens  48''  45^^,  therefore  I  fay, 

As  the  Diameter  of  the  Moon  31^16^^  (or  1876'',)  3  3  3 

To  12  Digits  (or  720')  2,857332 

So  1548^45^'' (or  ip  2  5^0  ’  3,4661 2<5 

To  18^  42^315^'' (or  1 1 22l|)  3,050225 

Again,  in  the  Eclipfe  of  the  Sun  to  be  1654  Augufl:  8^^  55^  14^^^  the  ap¬ 

parent  Semidiameter  of  the  Sun  is  16^  14''^,  and  the  Pars  defickns  27^  6^\Ergo^ 

As  the  Diameter  of  the  032^  28^^  (or  ip48^0  3,2^95^9 

To  i2‘‘(or720^  _  '  '  2,8573  2 

So  the  Pars  defickns  27^  6^^  (or  i62($^0  3^2111 20 

To  10*1  5p'' (or  6oo"|y  .  v  ' 2,778863  * 

1 0  fnde  the  minutes  of  Incidence  and  Emerfion^  as  alfo  the  Minutes  of  the 
half  tarrience  of  the  Moon,  in  the  JhadorP  of  the  Earth. 

For  the  more  full  underftanding  hereof,  I  have  fet  down  the  two  following 
Schemes,  the  former  whereof  ferves  for  theC  Eclipfe,  and  the  latter  for  the  0  E- 
clipfc,  wherefore  in  the  former  obferve,  that. 
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G  A  L,  teprefcnts  the  Ecliptiqu^ 

BKClN,thcwayoftheC 

B  K,  the  minutes  of  Incidence. 

I N,  the  minutes  of  Emcrfion . 

K  Z,  the  minutes  of  her  halfe  tamence  in  the  fliadow. 

B  Z,  the  minutes  of  Incidence  and  half  tarrience  together,  being  equal!  tp  Z  N* 

Hence  in  the  Redangle  Triangle  A  Z  B  is  known. 

1  The  Latitude  of  the  C,  S''  1 (or  51 3  underftooef  by  the  fide  A  Z. 

2  the  Hypothenufe  B  A,  the  fumme  of  the  Semidiameters  of  the  C,  and  the  fliadow 
57^18"  (or  3438") 

,Then  according  to  the  i  Book  2  Chap,  is  given  B  Z  56^  4o>',  and  K  Z  24'  3  j". 

Hypothenufe  A  B  3458 

Side  A  Z  51 5  t  i 

Summe  3P5'i  3,596707  i. 

Difference  2925  - -  3,466126 

-Aggi^egato  7,062833' 

Sidc^B  Z  56' 40"  (or  3400")  Semiaggr.  3,531416. 

Then  in  the  Triangle  A  Z  K  is  known, 

1  The  Hypothenufe  AK,  the  Difference  of  the  Semidiameter  o£C  an4  todow 
'  26'  2''. 

2  Thefide  AZ,  theLatitudeoftheC8'^  i3^'  ‘  0  :  ' 

Hence  the  fide  K  Z  is  thus  found. 

y  t,  •  ,  t  . 

'  V  '  \  ,  '  .  .  ,  .  i'  / 

Hypothenufe  A  K  1562 
f  Side  A  Z _ 513 

Summe  2075  -  3,317018 

Difference  1049  .  3,0  2077  5 

Aggregate  6,337793 
Side  Z  K  24'  35 '  (or  1475''')  Semiaggr  3,168896. 


The  minutes  ofinfidenceandhalftarrience  together  are  56' 4c",  and  the  minutes 
ofher  halftarrienceintheftiadow  24' 35'',  which  being  taken  out  of  56^40'',  lea- 
veth  B  K  3  2'  5^,  which  are  the  minutes  of  Incidence. 
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In  the  o  Etlipfe  before  mentioned  to  be  1^54  -Amuft  2,  the  Summe  of  the  Semi- 
diameters  of  the  ©  and  C  is  3^'  ^6"  (reprcfented  in  the  adjunft  Diagram  by  the  fide 
BA)  and  the  Latitude  of  the  Mopnfeen  (underftood  by  Z  A)is  5' 40". 

Therefore  in  the  Reftangle  Triangle  B  Z  A^  having  A  B,and  A  Z  given,  the  fide 
B  Z  will  be  found  to  be  32'  16''. 

For  the  Analogie  is  as  before. 

^  Summe  of  the  Semidiam*  ©  and  C,  A  ^IP^^ 

Latitude  of  the  C  feen  A  Z  34^^ 

Sumine  3,3^286 

Difference  1^2^  — ,  ,  ^,2x112 

i^ggregate  6,57398 

Minutes  of  Incidence  BZ  32' i5"  (or  1936".)  Seraiaggr.  3,28699 


CHAP.  XXX. 

of  the  Reduction  of  time  fromthe  true  ^  Q>  the  great  efl  Oh- 

fcuration, 

THe  true  or  apparent  or  cP  G  C  differeth  fometinie  ( though  not  much^ 
from  the  greateft  Obfcuration,  for  one  caufe  thereof  is  the  difference  of  the 
place  of  the  C  in  her  Orbite  from  her  place  in  the  Ecliptique,  which  ever  dif* 
fer,  unleffe  the  C  be  in  her  Nodes  or  Quarters,  the  other  arifeth  from  the  in¬ 
clination  of  the  way  of  the  C  to  the  Ecliptique,  when  file  is  in  the  ftiadow  of  the 
Earth* 

As  in  the  former  Figure  of  the  C  Eclipfc,  the  Latitude  of  the  ^  A  C  is  8^  D, 
and  her  diftance  from  her  Node  38'  lo''",  therefor  her  Redudion  is  to  be  fub- 
ftrad:ed  from  her  place  in  her  Orbite,  and  fo  much  is  the  C  from  the  true  cP  0,  which 
divided  by  the  hourly  motion  giveth  5  to  be  added,  fo  that  the  true  cP  0  C,  is  15^ 
54''  17''^.  But  how  the  greatefl  Obfcuration  differeth  from  the  true  Oppofition,  I  fiiall 
here  (hew.  In  the  Figure  ofthe  C  Eclipfe  the  line  C  L  reprefents  the  Ecliptique,  which 
cuts  3he  line  D  O  with  right  angles  in  the  point  A,  which  is  the  oppqfite  point  to  the 
0 ,  but  the  line  B  Z  N  is  the  way  of  the  C,and  becaufe  her  latitude  is  8''  3  3''^,  and  her 
Difiance  from  her  Node  38^  the  angle  A  C  Z  will  be  85^  18'^,  for, 
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As  the  Tangent  of  i'*  38'  10''', 
To  the  Radius  pot , 

So  the  Tangent  of  S'’  33^', 

To  the  Co-fine  of  8  5'*  o''  i 


8,433808 

lOjOOOOOO 

7,39567$ 

8,?3P8^7 


Whofe  Complement  41  39'  is  the  angle  C  A  Z,  then  in  the  Triangle  C  A  2 
having  A  C  8'’  3  3"',  and  the  angle  C  A  Z  4'*  $9'  42",  the  other  fide  C  Z  will  be  4/'* 
and  fo  much  doth  the  greateft  Obfcuration  differ  from  the  true  Oppofition  and”be- 
caufe  the  latitude  of  C  is  South  Defc.  the  greateft  Obfcuration  antecedes’  the  true 
Oppofition.  And  thus  much  in  brief  touching  Eclipfes,  but  for  a  more  methodicall 
Dodeine,  I  referreyou  to  the  following  Book. 
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The  Fourth  Book. 


Conteining  the  prafticall  part  of  Aflrommie ,  or 


Dodlrine  of  the  Second  Motions:  Wherein  is  conteined  new  Tables 
of  the  Middle  Motions  and  ^Equations  of  all  the  Planets, 
with  their  ufe,  whereby  their  Equall  and  Apparent 
Places  may  fpeedily  be  acquired  and  found 
out  to  any  time ,  either  paft, 
prefent,  or  to  come. 


Calculated  ( by  the  Theorie  of  the  Author,) 


according  to  the  Dodirinc  of  the  Third  Book ,  And  compared 
throughout  with  the  admired  Obfervations  of  that 
Noble  rr  C  HO  ‘BRAHE. 


The  Radix  of  the  Middle  Motions  being  accommodated  to  the  Meridian 
of  the  mfi  famom  City  of  LONDON: 
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CHAP.  I. 

of  thel^^ochdL  or  the  middle  motions  of  the  Planets  and  Stars  ^ 

and  of  thcMc^ztion  of  time  for  the  Difference  0/  Meridians* 

Orafinuch  as  all  Aflronomers  in  (heir  Tables  do  ever  ap¬ 
ply  the  Radix  or  Epocha,  of  the  middle  motions  to 
fome  certain  and  definite  Meridian,  paffing  over  the  Su¬ 
perficies  of  the  Terreftiall  Sphisre,  as  alfo  account  their 
equall  Courfes  and  Revolutions  from  fome  known  point 
of  time,  wherein  fome  memorable  event  hath  happened, 
as  from  the  Creation  of  the  World,  from  the  Floud, 
from  the  Birth  of  Chrift,  or  from  the  death  of  fome 
great  Prince,  as  Mabomajfor^  ah  ns  abut  hodonof or  ^ 

iexander^  Julius  and  Others.  But  our  Tables  of  the 
Cceleftiall  motions  take  their  beginning  from  the  Meri¬ 
dian  of  the  firft  day  preceding  the  Calends  of  January 
next  following  after  Chrifts'Nativity,  and  are  accomodated  to  the  Meridian  of  the 
famous  City  ofz:W<?»,whofe*Longitude  is  21  degrees,  reckoned  from  the  Canarie, 
or  Fortunate  Ilands,fcituate  in  the  Weft,  from  which  all  Geographers,do  number  the 
Longitudes  and  Meridians  of  Cities  and  Places  upon  the  Earth,  therefore  thofe  pla¬ 
ces  then,  that  are  feituate  under  the  Meridian  of  Lotidon,  have  no  need  of  this  ./Equa¬ 
tion  for  the  difference  of  Meridians,  but  they  who  live  under  other  Meridians,  can¬ 
not  ufe  our  Tables  aright,  except  they  firfl  aequate  the  time  for  the  faid  difference:  for 
they  who  are  removed  fi*om  the  Meridian  of  London  towards  the  E^//,  number  more 
houres  in  the  Obferyation  of  the  appearance  of  the  Cceleftiall  Bodies,then  thofe  do  at 
the  fame  moment  who  are  more  Weft^  becaufc,that  when  the  Sun  is  in  our  Meridian,  it 
is  removed  from  theirs  towards  the  and  therefore  if  the  place  be  Ecfi  of  l^or  don^ 

adde  to  the  time  given,  but  if  it  be  make  Subftraftion,  according  to  the  diffe¬ 

rence  of  Longitude,  allowing  1 5^  to  an  hour,  and  to  a  Degree,  fo  will  the  Summe, 
or  Difference  be  the  time  aequated  to  the  Meridian  of  London.  But  becaufe  the  Reader 
mav  fpeedily  make  the  faid  Redudion^  I  have  added  a  Catalogue  of  many  of  the 
chiefeft  Cities  in  divers  Regions,  having  fet  down  the  Latitude  and  difference  of  Me¬ 
ridians  in  time,  together,  with  the  notes  of  Addition  and  Subftradion,  which  known, 
obferve.  • 

a  I  If 


io6  Hap.  MON  I  CON  Coeleste, 

1  If  it  be  required  to  reduce  the  time  given  under  the  Meridian  of  to  fomc 

other  Meridian,  feek  the  place  defired  in  the  Catalogue  of  Cities^,  and  the  Difference 
of  time  there  found^  either  adde,  or  fubftrad  to  or  from  the  time  given  at  /  onden^ 
according  as  the  titles  of  Addition  and  Subflradion  fhew,  for  fo  will  the  time  be  re¬ 
duced  to  the  Meridian  of  the  other  place,  that  was  required. 

2  if  the  time  given,  be  under  fome  other  Meridian,its  then  requifite  (that  the  mid¬ 
dle  motions  may  aright  be  obteined)  to  reduce  the  fame  to  the  Meridian  of  Londor,^ 
and  therefore  feeke  the  Place  given  in  the  Catalogue  of  Cities,  and  the  di&rence  of 
time  there  found,  contrary  to  the  Title,  is  to  be  added,  or  fubftraded  from  the  time 
there  given. 

Example  i.  Suppofe  the  time  given  of  the  middle  of  the  Moons  Eclipfe  be  at 
London^  at  lo  *  P.  .  and  it  is  required  to  reduce  the  fame  to  the  Meridian  of  Ur^- 

J  therefore  feek in  the  Catalogue  of  Cities  and  Places,  againft 
which  I  finde  50^  with  the  letter  A  annexed,  therefore  I  conclude,  that  the  middle  of 
the  Eclipfe,  which  was  ohferved  at  London^  at  iol  P,  M,  was  feen  at  tlrmiburge  at 
101  and  P. /!/. 

Example  2.  Suppofe  the  middle  of  the  fame  Eclipfe  had  been  obferved  at  Uram- 
barge  at  lo^  50"^,  and  1  would  then  know  at  what  hour  and  minute  the  fame  happened 
in  the  Meridian  of  London.  Againll  before)  I  finde  ^o^'A,  therefore, con¬ 

trary  to  the  Title,  I  fubftrad  50/,  and  the  Refidue  10^  o'' is  the  middle  of  the  Eclipfe 
in  the  Meridian  of  London. 


CHAP.  11. 

I'd  Calculate  the  true  place  of  the  Sun. 


Illrft,  by  the  Table  encituled  [_A  Table  of  the  middle  motion  of  the  Sun]  com¬ 
pute  the  middle  motion  of  the  Sun,  aaid  his  Apogxonj  by  adding  into  one  Sum 
the  Numbers  belonging  to  the  Year,  Moneth,  and  Day  given. 

.  2  Subftrad  the^Apogxan  from  the  middle  Longitude  of  the  Sun,  and  the 
Refidue  will  be  the  fimple  Anomalie . 

•  3  With  the  11  m  pic  Anomalie  of  the  Sun^  enter  the  Table  of  the  Proflhaphaerefis  or 
^uation  of  the  0 ,  finding  the  Signe  in  the  Head  of  the  Table,and  the  Degree  im^e 
firft  Column  on  the  left  hand,  when  the  ©  Anomalie  is  leffe  then  6  Signes,  but  when 
greater  then  (5,^entcr  with  the  Signe  in  the  bottome  of  the  Table,  and  with  the  Degree 
in  the  firft  Column  on  the  right  hand,  and  in  the  common  angle  is  the  abfolute  ^Equa¬ 
tion  of  the  0,  to  be  added  to,  or  fubftraded  from,  the  middle  motion  of  the  0,  ac¬ 
cording  to  the  Titles  adde,  or  fubftrad. 

E  X  A  M  p  LE .  Let  the  time  propofed  be  the  10  of  March  1652,  at  noon,  at  which 
time  the  ©  Place  is  to  be  enquired.  Firft,  I  enter  the  Table  of  the  middle  motion  "of 
the  ©,  finding  the  next  lefter  fumme  to  the  Year  propofed,  1601,  and  fet  down 
the  middle  motion  agreeing  thereunto.  Secondly,  becaufe  there  is  yet  wanting  Ji 
Years,  I  take  the  next  lefter  fumme  in  the  Table,  entituled  QA  TaWe  of  the  annuall 
motion  of  the  ©,&c.]  which  I  finde  to  be  40,  and  the  middle  motion  of  the  ©  agree¬ 
ing  thereunto  towards  the  right  hand,  I  fubferibe  under  the  former  Summe,  and  be¬ 
caufe  there  is  yet  remaining  ii  Years,  I  again  enter  the  faid  Table,  finding  the  num¬ 
ber  given,  and  excerpt  the  middle  motions  as  before.  Laftly,  I  take  in  like  manner,  the^ 
middle  motions  belonging  to  the  Moneth,  Day,  and  Hour,  and  place  them  in  Order, 
as  before,  which  done,  I  adde  the  feverall  Summes  fo  difpofed  into  one,  and  the  Ag¬ 
gregate  is  the  middle  motion  required,  as  the  following  Synopfis  manifefts. 


I  Longit.  0 

S  D  '  " 

Apog.  0 

S  D  ' 

9  ip  54 

3  5  43  28 

0  0  ly  57 

41  5 

n  zp  20  35 

II  18 

I  2p  8  19 

10 

0  p  yi  25 

3. 

Middlemotionof  ©i  It  28  3^48!  3^  6  36 


10.  1^52  at;  noon. 

Now 
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Nowthatthefimple  Anomaliemaybe  known,Ifubftraftthe  Apogacon  of  the  Q 
from  his  middle  motion,  and  the  Refidue  is  the  Anomalie  delired  8‘  22“  o''  44'-',  with 
which  I  enter  the  Table  of  the  Equation  of  the  Sun,  (always  taking  the  proportionall 
part  if  need  require)  and  I  finde  the  iEquation  2''  2''  3^'  under  the  title  AMe  ^  there¬ 
fore  I  adde  the  faidrEquation,  to  the  Suns  middle  motion,  and  the  Aggregate  ©‘o'* 
38''  51'''  is  the  Suns  true  place  that  day  at  noon. 

Another  Examflefor  Pr40ife. 

’  The  1  5  of  July  1610,  at  30' P.  the  ©  place  is  required. 

Praxis. 

I  Lon^ituds  O  \ApkeL  of  O. 

Time  given  \S  D  o  D  ^ 


Tears 


5 1 601 

July. 
D.i^ 
Hofi-  3 
JM-in.  30 


9  19  58  343  5  43 

II  29  49  i5j  9 

5  28  44  7 
•  14  47  5 
7  24  ^ 
_ I  14 

4  Z  Z9 

3  5  5Lii 


i7  34  ^3 
55  .44 
2  31  55 


3 '5  53  I 


tA^hdion  of  the  Sm> 


Arid  therefore  the  true  place  of  the  0. 
and  the  place  of  the  Earth  from  the  Sun  in  the  oppo- 


UMiddle  Longitude  ^  bf  the  Sm : 
aAphel.  of  the  Sm  Subf tract. 

Refts  the  Anomalie  of  the  Sun  • 

fiat  ion  fahftract- _ 

True  place  of  the  Sm  : 
from  the  Earth  is  2^3I'^ 
fite  point,  in  2'*  31^ 

To  fnde  the  CO- aquate  Anomalie  6f  the  and  his 

Difiance  from  the  Earth, 

Firft  that  the  co-aequate  Anomalie  of  the  Sun,  and  his  Diftance  from  the  Earth 
may  be’had,  enter  the  Table  of  the  ^Equation  of  the  Sun,  and  in  their  proper  Co¬ 
lumns  is  our  delired  Numbers.  As  in  the  laft  example  the  lirnple  Anomalie  is  0*27'* 

34'  23",  and  therefore  his  Anomalie  co-sequated  o"  27*^  5'  3  3",  and  his  Diftance  from 

e  Earth  101601.  •  ,  ,  // 

in  the  other  Example,  where  the  limple  Anomalie  IS  8’ 22  o  44  ,  I  take  the 
l^t  of  the  Anomalie  co^aequated,  viz..  3  ‘  6^  58'  34",  which  being  fubdudpd 
from  1  leaveth  8‘  2  3*  i'  26",  which  is  the  co-atquate  Anomalie  delired. 

In  like  manner,- is  tifc  co-aequate  Anomalie,  and  Diftance  of  the  other  Primaiie 
Planets  from  the  Sun,'to  be  found  by  their  T ables. 


CHAP.  III. 


The  true  place  of  the  Sun  being  given,  to  reduce  the  Middle  Time  into  the 
Apparent, and  contrariwife. 


■sHeln-aequality  of^naturallDayesarifeth  from  the  dilference  of  the  Right 
Afcenlions  of  the  A;quinoaiall,  and  Zodiaque,  and  from  the  Inaequality  of 
the  Daily  Revolutions  ofthe  Earth  abouther  Axis,  as  J  have  Ihewed  in  the  * 

preceding  Booke,  both  which  jEquationsarifing  from  the  faid  Arches,  is  di- 
gefted  intooneTable,  for  more  fpeedyobteining  thereof.  Now  that  you  may  finde 
the  ^Equation  of  civill,  or  naturall  dayes,  enter  the  faid  Table,  finding  the  Signe  of 
the  ©  place  on  the  Head,  and  the  Degree  on  the  left  fide,  the  common  angle  will 
(hew  the  faid  .Equation  in  minutes  and  feconds,  which  according  to  the  titles  A  and 
muft  be  added  to,  or  fubftrafted  from,  the  equall  time  given,  that  it  may  be  made  ap¬ 
parent  But  the  contrary  title  is  to  be  oblerved,  when  the  apparent  time  is  to  be  redu¬ 
ced  to  tKe  equall.  a  2  Ex AM PIE 


Harmon  I  c^N  Coeleste. 

Ex  A  M  p  Lb  .  The  equall  time  givewis  iSi  o,  fptly  5c/  P.  M.  the  O  is  then 

i;n  2*^  5i'55''^>  which  entred  in  the  faid  Table,  giveth  in  the  common  angle  7-^ 
21'''  to  beTnbAtaded  5  this  therefore  being  fubftrafted  from  the  middle  time  given, 
kaveth  tdie' apparent  3 1’ 


.  CHAP.  IV. 

'  '  ''■  '  .  '  V'. 

To  calculate  the  true  motion  of  the  Moon  in  Longitude  for  my  time  af- 
figned,  ■  .  ^ .  ;  .  ; .  ^  .A  O  •  ^  r  ..  r 

Irft,  the  place  of  the  Sun  is  to  be  calculated  to  the  time  given,  according  to  the 

Dodrine  of  the  fecoh4  CMp. ..  /  * 

2  The  middle  mdtion  of  the'Moon,  and  her  AphelioUj  are  to  be  fought  as  is 
before fhewed.  ,  <r  '  • 

3  Byfubftrading  the  motion  of  tbe^  Aphelion  from  the  middle  motion  of  tha 
Moon,  the  Refidue  will  be  ;the  fimple  Anomalie  of  her  Orbite. 

4  With  the  Ample  Anomalie  of  the  Moon,  tnter  the- Table  of  the  Abfolute  ^Equa- 
tion  of  the  firfl:  inaequality;  of  the  Mooh,  and  you  fhall  in  like  manner,  as  in  the  o- 
ther  Planets,  obtein  her  abfolute  iEquatkin  (as  in  relation  to  her  own  Orbite)  which 
is  to  be  addM  to  the  middle  motion  of  ^e 'Moon,  andalfo  toi  her  Ample  Anomalie, 
or  to  be  fubAraded  from  the  fame,  according  to  the  Titles. 

5  ThediAance  of  the  Moon  from  t^eSun  is  found  by  fudufting  the  true  place  of 
the  Sun,  from  the  place  of  the  Moon  thps  equated,  with  which  Diftance,  and  the  A- 
nomalie  pf  thej Moon  liquated,  ^nter  the  Table  of  herRefledion  and  Variation,  An- 
ding  the  DiAance  of  the  C  from  O  in  the  Front  of  the  Table,  from  d  or  <P  to  □,  and 
the  Anomalie  aeqtiated  in  the  ArA  Column  defeending  on  the  left  Jhand:  but  enter 
with  the  DiAance  of  the  C  from  O  in  the  bottome  of  the  Table  from  her  □  to  cf  or  cP, 
and  with  her  Anomalie  aequated  in  the  ArA;  Column  afeending  on  the’ right  hand,  (as 
the  titles  demonArate)  and  in  the  common  angle  is  the  true  Aiquation  of  her  fecond 
inaequality ,  either  to  be  added  to,  or  fubAraded  front  the  feigned  place  of  the  Moon, 
before  fo\ind,  that  it  may  be  exad  and  abfolute. 

Exam  pl  e  .  At  the  time  of  Tychos  Obfervatlon  1 587  Ho.  ly  2  36''  p.;  M ^  the 

true  place  of  the  Moon  is  required :  I  therefore  in  the  ArA  place  Tub  Arad  50''  for ;  the 
difference  of  the  Meridians  of  and  XJramhurgei  and  the  ReildueiS  ^  32^  3^^^ 

is  the  true  time  at  XWo;/,  at  which  time  the  ©  is  in  4*^  5' 47"  which  known,  the 
calculation /s  to  be  fram’d  as  followeth, ; 


Middle  Motions  of 


Time  qiven. 

Cl  joi 
T  ears<  80 
c  6 
Augujl, 
Day  17. 
Hour,  18. 
Min.  32. 
Sec.  36, 


]r  ApheL 

,C  / 


// 


c 

D  ' 

29  44  493  ap  42  39 

24  14  560  15  26 

9  28  49|8  4  6 

[9  3  23  449  23  37 

7  13  59  55 

9  52  5<5 

17  34 

20 


NetkAfc.C- 

S  D  '  ' 

I  25  46  II 


Middle  motion  of  C  .'3 


'3 

I 

3 

3 

I 

14 

50 

59 

I 

16 

12 

4 

I  14  50  59 


7  25  40  9 


Subara(9:fi6Radix 
Node  Afc.  C* 


The  Anomalie  of  the  Moon  giveth  the  Profthaphmfis,  or 

Inxq^ality  5"  27^  59"  to  be  fubftrafted,  andthcrefore  the  pla^eof  the  Moonfirft  ae 

qnated  is  27^  5  5"  4"^,  and  her  Anomalie  aequated  1  12,44  5  •  , 
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TheDiftance  ofcfrom  the  (f  ©,is  s“  23'*  2P'' 17'''-  ,,  ^ 

With  this  Diftance,  and  the  Anomalie  of  the  Moon  equated  I  enter  the  Table  of 
the  Moons;  VEquation ,  entituled,  Table  of  Refiecum  and  Varmnon,  &c.)  and 
beca^de  the  Moon  vadeth  from  O  towards  d,  I  number  the  Anomalie  equated  in  the 
laft  Row  and  the  Diftance  of  the  C  from  Q  iiithe  Foot  or  Bottom  of  the  Table,  and 
in  the  common  angle  (by  making  proportion  for  the  intercepted  Degrees)  I  fin  e 
hSquatMn  i  Js.  which,  according  to  the  Title,  I  fubtoaft  from  the  place 
befoSuated  and  fo  her  true  place  co-3equated  is  26“  a2'47';=>5<^eemgto  the 
Obfovarnof’rjcfo,  and  the  accountof  Triangles,  as  is  fet  forth  in  the  former 

Book.  ^  . 


CHAP.  V. 

ro  compote  the  true  Lmtude  of  ti0oon,  artd  to  reduce  her  fUce  from  her 
Orbite  tp  the  . 

HAvins  found  the  true  motion  of  the  Moon  by  the  former  Chapter,  fuWuft 

fromihe  fame,  the  motion  ofhefMode  Afcend.  and  the  Remainder  will  bp 

the  aequated  motion  of  the  Moon^  Laptudt  _  Table  of  the 

Then  with  the  sequated  Diftance  of  the  C  fromO  entei  the  Table  ot  the 

proportionall  minutes  of  the^Moons  Latitude,  and  take  out  the  proportionall  minutes 

„.do„  of  '.he  Moon,  U.i.udo  *0  T.bl.  of  U- 
titude  is  tabe  entered,  and  the  Latitude  to  be  taken,  with  the  Exceffe,  whofe  propor¬ 
tionall  Part  muft  be  extraded  by  the  Minutes  of  Proportmn. 

Example.  By  the  former  Chapwe  found  the  true  motion  of  the  to  ^ 

,  an^hemotionofherNodeAfcending  2  ,  which  I 

fi-om  the  &ns  place,  and  the  Remainder  8' 26“!  16  45"  is  the  equated  motion 

"'ThS“"«tieCftoo.  th.0,Wf 

onall  minutes  are  50' 29''.  r  .  j  t  TaKU  nf  latitude 

With  the  equated  Exiffe  16'  57",  of  which  I  take  the 

isfc',10  W  S7"=f»“!»  'P  ■  ■ 

50 

'  I  -- 

N  13 


14 


29 

20 

47  ‘ 

50 

7 

44 

27 

15 

41 

33- 


vvnicni4  1  y  - - 

Ecliptique  is  thus  to^e 

fdJ;  SibS t o?fom  t£  tt  p":Sth;  Moou'm  hfX  - 

orLg  as  the  title  direds;  but  the  contrary  title  is  to  be  applyed  whpn  her  place  is 

"f  '"^pfE^The*q?aSS^^^  hy  the  former  work  is 

oS  to  be“  ;  J I  '"q^twrthis  I  enter  the  Table,  and  I  finde  7  5^  to  he  fubftra- 
fted  from  the  place  of  the  Moon  in  her  Orbite,  and  it  leaveth  the  place  of  the  Moon 
nlSpiS  rntd'ax'  5a'' And  this  was  the  trim  place  of  theC  at  that  in- 

^"Sr?[sTbVnottd7Sot?S 

rSSc  ■  IS^^to^ht  go^  wTve  dm  Reader  notice  of,  left 


no  Harmonicon  Coe  lest  e. 

Ihouldhaftilycenfure,  and  be  ready  to  fay  (before  he  underftands)  that  the  middle 
time  here  ufed  is  not  exaAly  reduced  from  the  apparent  according  to  my  6wn  Rules 
andTables.  If  he  (or  any  other)  demand  the  Reafon  hereof,  J  anfwer,  is  it  not  moft 
confentaneous  to  reafon  we  follow  him  who  made  the  Obfervation,  &  left  us  both  the 

middle  and  the  apparent  time  thereofby  his  will?  much  more  then  when  the  thing  it 

fell  is  ambiguous  and  doubtfull. 


CHAP.  VI. 

To  calculate  the  true  motions  of  the  three  fuperior  Planets^  Saturn,  Jupiter 
and  Mils.  ^  ’  * 


■3 


"'Irft  ,  to  the  time  given,  compute  the  true  motion  of  the  Sun,  and  his  diftancc 
'  from  the  Earth,  according  to  the  Doftrine  of  the  fecond  Chap. 

2  Gather  the  middle  motion  of  the  Planet,  his  Aphelion,  and  Node  Afcen- 

ding,  as  before  we  taught.  ,  '  ' . 

,  Subftradt  the  Aphelion  from  the  middle  Longitude,  and  the  Refidue  will  be 
the  fimple  Anomalie  of  the  Excentrique. 

4  With  the  fimple  Anomalie,enter  the  Table  of  the  vEquationof  the  Planet  given 
m  like  manner  as  we  before  fhewed  in  the  ©  and  (,  and  there  take  the  ./Equation  to¬ 
gether  with  his  diftance  from  the  Sun,  which  note  apart  by  it  felf,  as  in  the  Exam¬ 
ple  following,  but  the  Proftapb^efisoriEquation  there  found,  is  to  be  added  to  or 
jubflraCTed  from,  the  middle  motion  of  Longitude,  according  as  the  titles  direft  •  fo 

Will  the  fumme  or  Difference,  be  the  Excentrique  place  of  the  Planet,  or  his  place 
from  the©  inhisOrbite.  >  v 


j  From  the  place  ofa  Planet  thus  found,  deduft  his  Node  Afcending  and  the  Re¬ 
fidue  will  be  the  Argument  of  Latitude,  or  Anomalie  of  the  Inclination  of  his  Orbite 
with  which  entring  the  Table  of  Inclination,  Reduftion,  and  Curtation,  you  lhall  ob- 
lein  the  Inclination  of  the  Orbite,  the  Reduftion,  and  Curtation :  the  latter  whereof 
namely  the  Curtation ,  is  ever  to  be  fubftrafted  from  their  Diftance  from  the  Sunne 
m  their  Orbites.  And  here  note  ,  that  the  Curtations  fet  down  in  the  Tables  is 
calculated  to  the  mean  diftance  of  the  Platiet  from  the  Sun,  which  may  ferve  exaft 

enough  for  his  Diftance  at  any  time,  but  concerning  the  Reduftion,  obferve  the  fol¬ 
lowing  Rule. 

If  a  Planet  depart  or  move  from  either  Node,  towards  the  limits  of  his  greateft 
Latitiide,  the  Reduftion  is  to  be  fubftrafted  from  the  place  found  in  the  Orbite :  but 
if  he  depart  from  the  Limit,  and  approach  towards  the  Node,  the  Reduftion  is  to  be 
added,  for  fo  the  Sum  or  Difference  will  be  his  true  place  in  the  Ecliptique. 

6  From  thetrueplaceoftheSunfrom  the  Earth,  fubftraft  the  Longitude  of  the 
Planet  from  the  Sun  in  the  Ecliptique,  and  the  Refidue  will  be  the  Anomalie  of 
Commutation,  whofe  halfe  Summe,  if  the  Anomalie  be  leffe  then  i8o'»,  is  the  half 
Summe  of  the  angles  unknown,  that  is  to  fay,  the  half  of  the  angle  of  Elongation  and 
angleofParallax,  but  if  the  faid  Anomalie  be  greater  then  ISC'*,  then  take  for  the 
laid  number  the  half  of  the  Complement  to  5  6c^. 

7  Having  by  the  Table  of  .Equation  found  the  Diftance  of  the  Planet  from  the 

un,  and  the  Diftance  of  the  Sun  from  the  Earth,  with  the  half  Summe  of  the  angles 

berore  expiefted,  we  may  by  the  Canon  of  Artificial!  Sines  and  Tangents,  fpeedily  ob- 
^in  the  angle  of  Elongation,  and  Parallax  of  the  Earths  Orbe,  according  to  the  Do- 
arine  of  the  firft  Book^,2  Chap.  9  §  :  for  as  the  Logarithme  of  the  Summe  of  the  faid 
proportion,  to  their  Difference;  fo  is  the  Tangent  of  half  the  Summe 
ofthe  angles  unknown,  to  the  Tangent  of  an  Arch,  which  being  added  to  the  half 
v.umme  ofthe  angles  unknown,  giveth  the  angle  of  Elongation,  but  being  fubftraded 
leaveth  the  Parallax  ofthe  Earths  Orbe. 

Einally,  In  the  former  S  emicircle,  where  the  Anomalie  of  Commutation  is  lefte 
then  1 80  ,  the  Parallax  of  the  Orbe  is  always  to  be  added  to  the  place  of  a  Planet 
irom  the  Sun,  but  in  the  latter  Semicircle  when  c  he  faid  Anomalie  is  preater  then  i 

*  «s  > 

and 
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snd  lefle  then  360^,  the  Parallax  is  to  be  fubftrafted;  for  fo  will  the  Summe  or  Dif¬ 
ference,  {hew  the  true  place  of  a  Planet  from  the  Earth,  as  I  (hall  more  fully  illuftrate 

by  the  following  Examples. 

Example  i  in  S&tam. 

In  the  Year'i  594  December  10.  at  f'  jo'  P,  M.  noble  'Tycho  obferved  Tt  iti  24*  3  o' 

i5l with  Latitude  1“  18' North.  c  r  1  a 

From  the  time  «lven  deduding  50'  for  the  Difference  of  Meridians  of  London 
Vranihurze,  the  ti^e  at  London  Will  be  f  o',  af  which  time,by  my  T ables  the  mid^e 
motion  ofhis  4“;t4^  18'  8'' hisAphelion  8‘ 25^  and  his  Node  Afcendmg 

2^20^  28'  5 X''',  which  being  given,  I  then,  from  his  middle  motion,  lubftraCT  nis  A- 
phelion,  and  the  Remainder  7*  18"  26^1 5'',is  the  middle  Anomalie  of  the  Excentrique 
with  which  Anomalie,  J  enter  the  Table  of  the  ^Equation  of  and  J  nndc  t  e 

iEquation  correfponding  thereto,  to  be  5^  9' 2^' with  the  Title  ^cide,a\{o  in  the  next 

Column  towards  the  right  hand  ,  J  take  the  Diftance  of  I2  from  the  0  to  be  9187^^ 
(being  fuch  parts  whereof  the  Radius  of  the  Earths  Orbe  is  icoooo)  which  (as  in 
the  following  worke)  is  to  be  noted  apart, but  the  ^Equation,  J  adde  (aceordiilg  to 
the  Title)  to  the  middle  longitude  of  T2,  and  the  Summe  is  the  true  place  of  Ti  from 

the  0  in  his  Orbit  4*  19^27' 10''.  -  ^  ^  ^  ^  r  j  j  .t. 

Then  J  fubfrrad  the  Node  Afcend.  of  Tz,  from  the  place  of  Ti  thus  found,  and  the 
Refiduc  is  the  Anomalie  of  Latitude  o*  28  ^  59'  19"',  with  which  J  enter  the  TaWe  of 
Inclination,  Redudion,  and  Gurtatio  n, where  J  finde  his  Intimation  112  53  Norths 
his  Redudion  25"',  and  th^  Curtation  21 6^  then  according  to  the  farmer  Rule  (b^ 
caufe  Ti  is  going  from  his  Node  towards  tfre  Limit  of  his  greatefr  Latitude)  J  lubltraa 
the  Redudion  from  the  place  of  Ti  in  his  Orbite,  and  the  Remainder  4s  1 9  ^  25'  4/'  is 
the  true  place  of  from  the0  in  the  Eeliptique.  A  Ifo  from  the  Diftance  of  li  from 
the  O  before  found  918744,!  dedud  the  Curtation,  and  there  refts  918528,  which  is 

the  Diftance  Curtated.  .  o  od  / 

•  Having  alfo  by  the  fecondc%i  found  the  place  of  the  Sun  to  be  8i-28  47  15  , 

with  his  Diftance  from  the  Earth  98242, 1  fubftr^d  the  place  of  h  from  the  place  of 
theO  and  there  refts  for.the  Anomalie  of  Commutation  4*  9*1  21'  30',  which  bi- 
feded"  giveth  the  half  Summe pf  the  oppofite  angles  (or  64^ 40  45") 

which  known,  to  finde  the  Parallax  of  the  Earths  Orbe,  &c.  I  i^ake  the  Sumr^ 
and  Difference  of  the  two  laterall  Diftances^  namely,  of  the  diftance  of  Ti  from  the  0 
918528  and  of  the  Diftance  of  the  0ffom  the  earth  98  242,  and  Jfinde  their  Summe 
is  loi  6770  and  their  Difference  820286,  from  which  (for  facility  ot  operation,  and 
ufe'of  my  fables)  J  ftrike  offthe  two  laft  Figures  towards  the  right  hand,  and  then  by 
theCanon  ofLogarithmes,Jfay  3 

Asthe  Summe  10167I70, 

To  the  Difference  8202j86;  >  // 

So  the  Tangent  of  half  the  Summe  of  the  unknown  angles  64*^  40  45  ,  10,3  25007 

To  the  Tangent  of  59  3^  ^^3^31^734 

Angle  of  Elongation.  124  17  16  Aggregate. 

Parallax  of  the  Orbe.  5  4  ^4  Difference* 

Finally  becaule  the  Anomalieof  Commutation  is  leffe  then  the  Semicircle  J 

therefore  adde  the  Parallax  ofthe  Earths  Orbe  5d4'  14",  to  the pl^ce  of  h  from  the 
0 , 4=^  1 9^1  2  5'  4  5",  and  the  true  place  of  h  from  the  Earth  will  ^^>.11^4“  29'  59  i  that 
is  to  &y,  in  24**  30'  agreeing  exadly  to  the  Obfervation  of  hobll^A 


The 


II2 


Harmonicon  Goeleste. 


Time  giv^n. 

Cl  501 
Yeai‘s<'  80 

^  13 

December. 
Day  10. 
Hou.  7. 


Middle  Longitude  of 

Aphelion  fubftrad. 

_  _ 

Ahomalic  of  Excent. 
iEquadon  adde. 


Place  of  h  from  0. 
Node  Afcend./ubft. 

:  Re'Sr'^ 

Reduction  fubftraft. 

Pla.Tz  from  O  in  Eclipt. 
Place  of  the  Siin. 

Anomal.  of  Commut. 
Halfe  Summe. 


The  Operation  in  Saturn. 


Longit.  h. 

s  d  '  '' 


Parallax  of  Orbe"  adde. 
True  place  of  Ti  from  ? 
the  Earth.  \ 

That  is. 


2 

04 

56 

57 

8 

18 

45 

40 

5 

09 

02 

34 

II 

1 1 

i5 

20 

o5 

35 

4 

14 

18 

08 

8 

25 

51 

53 

7 

18 

25 

15 

5 

09 

02 

4 

19 

27 

10 

3 

20 

.28 

51 

28 

00 

[ 

19 

I 

25 

4 

19 

25 

45 

8 

28 

47 

15 

4 

09 

21 

30 

2 

04 

40 

45 

05 

04 

14. 

4 

24 

29 

59 

Aphel.  Ti. 

s  a 

8  23  45  10 
o  oi  47  04 
17  24 
I  13 
2 
o 

8  25  51  53 


Node  Af.”^ 

s  d  '  '' 

3  ip  32  15 
48  12 
7  50 
•33 

I 

o 


Place  of  the  Sun^  28^^ 
47'  15''  7^. 

Diftance  of  7 
the  Sunfr5  S98242 
the  Earth.  S 


3  20  28  51 


The  Argument  of  Latitude,  which  gives  the 
inclinarion  i<i  12'  S3"  North,  iheReduftion 
I  2j'  Stthftraa.  and  the  Curtation  216. 

918744  Diftancelj  from  ©  in  his  Orbe. 
216  Curtation  fubflrad. 


pi  85  28  Diflance  curtated. 

98242  DiRanceof  Earth  from  Sun. 


10157I70 


_4i007ip3 

3)913920 

J  0,3  25007 
"T0,2  31734 


Aggr.  124  17  1 5  Elongation.  , 

24  30  SI  Differ.  5  4.  14  Paralla.of  the  Orb.ad; 

i  r:  ‘  The  Operation  in  Jupiter. 

In  the  Year  1591,  January  the  in  the  morning,  Michael  Mafiline  and 
John  Kepler^  beheld  (at  Tubing)  eclipfed  by  S  •  For  the  colour  df  d'  was  read  and 
fiery, ‘which'argued  ^  to  be  the  inferiour. 


1  one  given. 


Years.' 


I 


Longit.  % . 
s  a.  '  '' 


Aphelion  fubllr. 


^Equation  fubftrad- 


Place  of  U  from  0.- 
Node  Afcend.  fubftr. 


Refis , 
Redudion  add'd 


Plac.U  fro  0in  Eclipt. 
Place  of  0 


Ahom.  of  Commucat. 
Halfe  Summe. 


Parallax  of  the  Orb  ad. 
True  place  U  fro  Earth 
That  is  in 


p  04  24 

51 

>  8  29  02 

40 

10  3  35 

20 

>  39 

.54 

32 

7  07  4'? 

17 

5  07' 44 

22 

.  1 1  _  00  01 

55 

02  38 

27 

.  7  ^5  .07 

JO 

3  05  23 

50 

•  y 

3  2P  44 

00 

25 

7  05  08 

15 

9  28  45 

24 

00 

r4 

09 

1 1  II  4P 

04 

9  59 

08 

7  15  07  ‘ 

2.3 

•  %• 

6  06  14  10 
I  20  08 
10  01 

3 

o 

6  07  44  22 


Node  Afc.V 

s  a  V  ''' 

3  05  04  20 
;  17  20 
.2  10 

O 

O 

3  05  23  50 


Place  of  the  Sun, 
28*^  46^  24^^^  "vy. 

DiRance 
of  0  fro  >983^0 
Earth. 


Diflance  of  11.  from  O  in  his  Orbite  54444(5. 

The  Argument  of  Latitude ,  which  gives  the 
inclination  I ii^  3^''  Norths  the  Redudion, 
2  and  the  Curtation  1 1 1  parts . 

54444.5  Diflance  of  U  from  0  in  his  Orbited 
,  iii  Curtation  fubfiracS 

544335  i^iflance  of  U  Curtated. 

98350  Diflance  of  Earth  from  Sun. 


m 15  07  23 


Summe  5425  95 
Diffcren.  4459!  7  5 
Tangent  of  41  49^  04^'' 
Tangent  of  31  49  55 


3,807941 
3;5492  37 

9,951558 

9)792954 


Aggr.  73  39  00  Elongation. 
Dife.  9  59  8  Paral.of  theOrb. 
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ARMONICON 


OE  L  E  S  T  E 


Time  given. 

^1501 
Years<  80 

Days 

H01T.17 


The  Operation  m  Mar^. 

Node  Af.J' 


Middle  Longitude  of  ^ 
Aphelion  fubftrad. 

Anomalic  of  Excent. 
iEquacion  fubft. 

Place  of  ^  from  O. 
Node  Afcend.  fubft. 


Longit.  c?. 

s  d  ' 

8  05  05  15 
6  13  19  52 
3,  2  3  54  16 
04  1 1  3  3 
22  16 


6  16  53  12 
4  28  47  53; 

I  18  05- 


Aphel.  c?. 

s  a  / 

4  26  58  30 
I  37’)  2 
12  9 
2 
o 


// 


Place  of  the  Sun ^ 


4  2847  53  I  3^  M 


46^  24'"''  Yf. 


Di fiance  of 

CO  the  Sun  fro  ^983^0 
'  the  Earth. 


,  ■ »  A 

Gives  the  DXa^,of  from  O  in  his  Grbite. 

"  ^^162^00. 

7  1 5  4Pj  The  ArgJ«^^t%r  Latitude,  which  iheweth 


Refts. 

Redudion  adde. 


Placec3'  fro  O  in  Eclipt. 
Place  of  the  Sun 


'e'^on  2,'the  Inclination  I'-i  6' 46''  North,  theiledudi- 

1  \6  26  14""  Curtation29. 

^  ^iidijoo  Diftancc  of  <S  from  ■  0in  his  Grbite. 
29  Curtation  Su^ftraR. 


4  23  01  09 

50 


6*09  38  13 
9/28  46  i4^* 


62471 


nee 


Anomal.  of  Commut. 
Kaife  Summe. 


Parallax  of  Orbe  adde- 
Frue  place  of  S  from  7 
:hc  Earth.  S 

That  is. 


of  cT  Curtated  from  the  Sun. 
of  the  Earth  from  the  Sun. 


Summe  ^  2608 j3i 
3  19  08  II  Difference  641!  ii 

Tangent  of  54'  34^  35^^ 
Tangent  of  19'  3  -  5 


I  24  34  05 


I  05  30  40 
7  15  08  53I 
tn  1 5^  8'  f/ 


3,4t6so7 
2,8c  68  58 
10,147823 
9,53'8374 


Aggr..'.  73  37  50  Elongation^ 
DinerT"3?.  30  40  Parallax  or  the  Orbe. 

■■ _ '■  _ ■ 


CHAP.'  VII. 

ro  calculate  the  motion  of  the  mo  inferiour  Planets ,  Venus  Mercury. 

■>  He  Praxis  ofthe  Calculation  is  in  a  manner  the  fame  as  before  in  bU  and 

■(?,onelydifFereth  from  them  in  Che  collation  of  the  Ptoftbaphsrefis  01  t-ie 

OAite  Jor  in  the  fuperiour  Planed,  the  Parallax  ot  the  Orbne  ts  the 
at  the  Planet ’  but  in  the  inferiour ,  its  the  angle  at  he  t  ai  th  u  h.ch  m 
he  former  Semicircle  being  added,  and  in  the  latter  Seraicncle  fubfti<.aed,  to,  0 
rom,  the  pktee  of  the  Sun,  giveti.  the  true  placeot  the  Planet  reqmred. 

In  the  Year  1 590  3'*  at  5’'  in  the  morning,  AActe/  A/4/?/«,(at 

.bferved  S  eclipfed  by  9 ,  for -the  colour  of  9  was  bright  whMi  ftewe..  9  to  be  the 
be  lower.  M.ftlin  Pag.  Afiron.wi  KqltrNfron.OfU^ 

For  thedifiFerenceY^f  the  Meridians  of  TMng  and  Lon^n  n-  3^  toEe 
herefdre  ott London,  the  time  is  id-  ^4',  at  which  ume  the  place  o  the  ©  ^  pe 
^arth  is  19a  23'  27"  and  his  diftance from  the  Earth  9954^- Alio  t  e  place  of 
s  1 5^  3i'4o"  II?,  his  lahtude  1 6'  f  North,  and  h.s  diftance  from  the  ©  c.r.»..d 
; 66 50  3.  The  place  of  ?  is  then  required. 


A  lyp 
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II A  .  HaR  MONICON  CoELESTE. 


A  Type  of  the  Operatic}^  in  Venus. 


1 

i  ime  given 

‘  '  \  1  SOI 

Year^^  80 

Odober 
Day  02 
Hour.  16 
Min.  24 

Longit.  9.  1 

s  d  ' 

5  01  50  34 
0  15  29  13 

7  i6-20  30 

2  17  ^3  37 

3  12  16 

I  X)4  05 

I  46 

Aphel  Q. 

s  d  '  ’ 

10  2  53  09 

I  1 2  01  ] 
8  06 

41 

Node  Afc.9,’ 

i  / 

s  d 

2  11  59  24 
48  cc 

5  24 
27 

1 

Place  of  the  Sun, 
19^  23^  27^^  tii. 

Diftance  ^ 
of  0  fro  >99545 
Earth.  ^ 

/• 

Middle  Longitude  of  $ 
Aphelion  fubftr. 

2J  OI  51 

10  4  13  57 
% 

10  4  13  57 

2  12  53  15 

Diftance  of  9  from  0  in  his  Orbite  71812. 

The  Argument  of  Latitude ,  which  gives  the 
inclination  of  her  Orbe,  2^  15^  North ^  the 

Redudion  2'  5  8'''' fub.  and  the  Curtation  55. 
71812  Diftance  of  2  from  0  in  her  Orbite. 

t  Curtation  fubftrad:. 

- - 

7 1 7  5  6  Diftance  of  $  from  0  Curtated. 
99545  Diftance  of  Earth  from  Sun. 

Aiiomalie  of  Excentr.'. 
Equation  'fubftrad. 

Place  of  2  from  0. 
Node  Afccnd.  fubftr. 

5  20  47  54 
7  41 

3  24  54  10 
2  12  53  ij 

Refts 

Redudion  fubft. 

I  12  00  55, 
2  5S 

Plac.  $fr6  0  in  Eclipt. 
Place  of  0  fubftrad. 

3  24  51  12 

6  19  23  27 

/ 

Summe  171301  ^  4^233757 

Differen.  277819  3,443888 

Tangent  of  42^^  9,958532 

Tangent  of^  08  23  17  9,1^86^3 

Difference  33  *52 Y50  Paralofthe  Orb 

Anom.  of  Commutat. 
Halfe  Sum  me. 

9  05  27  45 

I  12  Id  07 

Parallax  of  theOrb  fub. 
True  place  9  fr5  Earth. 
That  is  in 

I  03  52  50 

5  15  30. '37 
30.  37, 

,  .  A  Type  of  the  Operation  in  Mercury. 

<LAnno  I  <53 1,  upon  the  28'’^  of  OUoherOW  Stile,  or  the  7*^  oi  November  New 
Stile,  CMonfier  Gajfendi^s  (by  helpe  of  a  Telefcope)  obferved  a  Conjundipn  of  the 
0  and  $  ,  for  at  9  before  noon  he  came  upon  the  Sun,  and  at  10’^  zS''  he  was  obfer- 
ved  towards  the  South-Had  part  of  the©  fliadow  (as  it  (hewed  it  felfe  to  his  view 
upon  a  white  paper  held  behinde  the  Telefcope)  whereby  it  may, be  gathered,  that  in 
:  '  the  Heavens  he  was  placed  towards  the  North-Weft  part  of  his  body.  Now  how 
my  T ables  reprefent  this  famous  Obfervation,  I  Khali  here  examine .  - 

Forthe  diference  of  Meridians  of  London  dind  Paris,  is  to  be  fubftraded  10^,  the 
time  therefore  inthe  Meridian  of  London  is'  lo^  18',  at  which  time, according  to  my 
Tabtes,  the  true  place  of  the  O  is  14^  43'''-  3  m  ,  and  his  diftance  from  the  Earth 
98877.  '  ’  .  ’  . 


f 


.S'  <"•» 


V 


The 


I 


HaRMONICON  CoELESTE.  II5 


Time  given. 


'The  Operation  in  Mercury 

Longit*  ^ 


s  d 


Ci6oi 

2 

02 

49 

48  ! 

YearssC  20 

0 

14 

53 

00 

6 

05 

23 

44 

Odober 

I 

07 

13 

17 

Day  27 

3 

20 

29 

'40 

ElOU.22 

3 

04 

Min.  18 

1 

c 

■3' 

04 

Middle  Longitude  of? 

I 

24, 

17 

37 

Aphelion  fubftra<ft. 

8 

13 

41 

53 

Anomalic  of  Excent. 

5 

10^ 

55 

44 

^Equation  fubft. 

9 

45 

39 

Place  of  ^  from  O. 

I 

14 

51 

58 

Node  Afcend.  fubft. 

I 

13 

16 

15 

Refts. 

0 

or 

35 

43 

Redudion  fubftrad- 

41 

Pla.^  from  O  in  Eclipt. 

1 

'4 

51 

n 

Place  of  the  Sun  fubft.. 

7 

14 

43 

.35t 

Anoraal.  of  Comraut. 

6 

00 

07 

425 

Complem.to  1 2  Signes 

5 

2p. 

52 

18 

Halfe  Summe. 

2 

29 

5^ 

09 1 

'  1 

Parallax  of  Orbe  fubft. 

3 

1 

32 

True  place  of  ^  from  ? 
the  Earth.  '  S 

7 

14 

40 

That  is. 

U 

14 

40 

3 

Aphel.  5  4 

s  d  ^ 

[  2  48  15 

34  4S 
»;.i7  U 

.  I.  18 
8 
o 
o 


C> 


Node  I 

s  d  '' 

I  12  30  00 
30  CO 

1 5  90 
I  08 
07 

s. 


’■  '  .  I  /  '‘/f*  • 

8  13  41  53  (1131^  15 


Place  of  the  Sun^  14^^ 
43"  ^5^' 

Diflance  of' 
the  Sun  fro  ^>98877 
the  Earth. 


Diftance  ?•  from  0  3 1 1 71 


'C, 


? . 

The  Anomalie  of  Latitude,  which  giveththe 
inclination  ii'  :?i"  JVorth,  the  Redudion 41'' 
SMraB.  and  the  Curtationo. 

08877  Diftance  of  Earth  from  Sun. 

’  '  5'n7i  Diftance  of  5  from©. 


Ti  300418 


T 

V 


j/ 


4,114110 

3,830(55j 

12,850849 

12,6(573^2 


Differ.  ‘  3  32  Parallax  of  the  Orbe. 


»  <r 
~  I 


CHAP.'^V’III.  \ 

To  calculate  the  LAtituie  of  the  five  Planete,  Saturn,  Jupiter,  Mars,  Venus, 
Mercury.  ■  " 

AS  in  the  Calculation  of  the  Longitude  of  thefe  five  Planets,we  have  a  twofold 
Lonoitude  given,  the  one  being  the  true  place  from  the  -un,  the  other  the  ap¬ 
parent  place  from  the  Earth,  which  fome  call  the  true  place,  fo  is  there  a  two¬ 
fold  Latitude,  the  one  whereof  is  called  Centncall,  the  other  Terreneal.  1  he 
Gentricall  arifeth  from  the  inclination  of  the  Orbite  of  the  Planet  from  the  Ecliptick, 
but  the  other  from  the  motion  of  the  Earth,  and  is  the  apparent  Latitude,  as  it  is  be¬ 
held  from  the  Globe  of  the  Earth.  The  De.monftration  whereof  you  may  fee  in  the 

^Tnd£i?g  that  the  Latitude  of  any  of  thefe  Planets  may  be  obteined  wkh  much 
facUitv  bv  the  Canon  of  Artificial!  Sines  add  Tangent  s,  !  thought  it  altogether  fui^r- 
fluous\o  calculate  any  particular  Tables  to  obtein  it,lith  the  labour  would  have  been 
together  as  great,  and  therefore  I  (hall  here,  in  few  words,  but  with  much  desterity, 

give  you  a  univerfall  Rule  how  it  is  to  be  fupputated. 


R  2 


■Xh 
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ARMONICON 


OELE  ST  E. 


The  Analogic. 

Js  the  sine  of  the  Angle  of  Elongation y  Is  to  the  Sine  of  the  angle  of 
Commutation  :  ' 

So  is  the  Co-tangent  of  the  Inclination  •  T o  the  Co-tangent  of  the  Latitude 
Required. 

At  the  time  above  givers  ,  of  Tychos  obfervation  1 5^4,  Z>«:^/^^f^the  10  day,  at  7 
bourcs  P.  M.  the  Latitude  of  is  required,  at  Which  time,  thcatigle  of  Elongation 
is  124'^  \  and  the  angle  of  Commutation  129^  21''  and  occaufe  they  are 

greater  then  the  Quadrant,  I  dedud  them  feverally  from  the  Semicircle  i8o‘‘,  and 
there  remains,  for  the  angle  of  Elongation  55*^  42''' 44^^,  and  for  the  angle  of  Com¬ 
mutation  50^^;  then  having  before,  in  thcExample  of  T^,  found  his  Incli¬ 

nation  to  be  I 1 2^^  North,  the  Latitude  of  Ti  may  (according  to  the  former  Ana¬ 
logic)  be  readily,  and  alfo  exadly  found- 

The  Operation  in  Saturn.  ‘ 

5 Sine  of  the  complement  of  Elongation  55*^  42'  44*^', 
SineoFchecomplementof  Commutation  50  3^  30 
'^Co- tangent  of  the  inclination  of  I2  i  1 2  5  3 

fl^Co-tangent  ofthe  Latitude  of  i  17  53"  ' 

Therefore,  the  latitude  of  I2  was  1^18',  agreeing  to  Obfervatiou. 

'  In  Jupker. 

In  thQ  Example  beforefet  down;  the  angle  of  Elongation  is  73^^  39',  and  the  angle 
of  Commutation  8?^^  38*^  the  nclihation  oi‘ his  Orbebeing  >11'' 
hence  his  Latitude  from  the  Earth  will  be  Nmk 


9,917095 

9,888289 

11,673582 

11,64477(5 


Sine  of  Elongation 


Analogic 


3‘i39'co' 
JlSineof  Ccnin:.uLadon  83  38  09 
|Co-tangent  of  incllnado  i  a  03 

I  c8  .36 


Co-tangent  of  Latitude 


9,982072 

P,9P75i5 

11,644648 

11,699891 


In  Mars. 

In  the  Example  of  c?  ,  his  Inclination  is  found  to  be  6^  46^^  Norths  the  angle  of 
Elongation  3^^  and  the  Anomalie  of  Commutation  lop^  ii'^,  whofc 

complement  is,  70**  51'  49''',  which  given,  the  Latitude  may  be  acquired,  as  before^ 

1  Sine  of  Elongation  7^‘‘?7'3o^  9,982016 

.  ,  .jSine  of  Commutation  70  51  49  9,97 

na^og^®  ^tangent  of  Inclinatio  i  6  46  11,711660 

C  Co- tangent  of  the  Lat-  i  7  48  11,704957 

At  the  time  of  the  above  mentioned  Obfervation  of  LMafilin  and  Kepler.^  the  place 
of  Uw'’.st5^7^2  3'^  m,  and  the  place  of  53''  rn,  therefore  the  differemre 

of  lorgitude  was  only  T  30''',  and  here^the  difference  of  Latitude  is  but  48'',  there¬ 
fore  the  Diaoif  Ctr  of  d  being  neere  3'  he  Eclipfed  according  as  Maflin  and  Kepler 
oblerved. 

A  nd  here  I  can  but  fmile  at  the  folly  of  Lanfherge^  who ,  to  fit  his  own  porpole, 
would  have  this  6  'd-d  to  be  on  the  8  day  in  the  morning,  and  for  no  other  end  (as 
I  conceive)  but  becaufe  he  could  not  make  the  Oblcrvation  to  agree  with  his  Tables,  . 
but  in  oppofition  of  his  error,  and  his  own  words  fal,  171  ^De  Ohfervat.  Aftron.  the- 
fauro^  I  fay  the  true  Aftronomicall  account  afiirmeth,  it  was  the  9  L  day  in  the  morn¬ 
ing  ;  To  alfo  teftifieth  the  two  famous  Obfervers  thereof,  Kepler  in  Aftron.  Opt.  pag. 
303,  and  UPIoeftHn  Epit.  Aftron.  pag.  519. 


In 


/ 


9,74^1 34 

11,403353 

11,655202 


:he  true  place  of  dT  by  my  Tables  is  1 5"^  31'  40^'  M ,  and  the  place  of  2  i  f  so'iY'-nz^ 
ilfotheLatitude  oftf  is  JVVfi,  and  the  Latitude  of  J  x^i6'2"  North,  the 
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Iff  Venus. 

By  the  S^mbplis  of  the  calculation  of  S  aforegoing,  the  Inclination  of  her  Orbite 
is  2^^  15'  44^^  North,  the  angle  of  Elongation  33*^52'  39^',  and  the  complement  of 
the  angle  of  Commutation  to  the  Circle  84^^  32' 15''.  Then  to  finde  her  Latitude 
from  the  Earth,  I  fay, 

r  As  the  Sine  of  the  angle  of  Elongation  33“^  52'  39^ 

A  I  ;  )To  the  Sine  of  the  angle  of  Commutation  84  32  15 
Analogies  the  Co-tangent  of  the  Inclination  2  15  44 

(^To  the  Co-tangent  of  Latitude  i  16  2 

At  the  time  of.this  Eclipticall  Conjundion  of  S  and  2  ,T  590,  OEtoher  3,  at  5  A.M, 
the 
sifo 

.  diferencc  of  Latitude  is  and  the  difference  of  Longitude  i'  which  equalli- 

ieth  the  Parallax  of  Longitude,  which  is  about  i'  ad  Ortum.,  therefore  the  apparent 
Diameter  of  2  being  2-,  ihee  hovered  c?  Julias  obferved  at  Tubing. 

f.f-  ^  '  .  ■  />?  Mercuty, 

Tn  the  former  operation  of  2  ,  the  angle  of  Elongation  is  y  32'",  the  angle  of 
^  Commutation  7'  42'^,  and.the.inclinatioh  :of  his  Orbite  li*  y'^.N^rth:  Hence  to 
finde  his  Latitude,  the  Analogic  is. 

rSine  of  the  Angle  of  Elongation 
.  .  jSine  of  the  Angle  of  Commutation 

Analogic  jCo- tangent  of  the  Inclination 

C^u-tangent  of  the  Latitude 

^  In  this  remarkable  J,  of  0  and  5  1631  OMeriS.,  at  10^  28'  in  the  Meridian  of 
Fari^^  the  place  of  the  Sun  was  1 4^  4  3'  3  5''^ , .  and  the  place  of  2  1 4‘*  40'  3*"  m  ,with' 
Latitude  5'  i  North,  therefore  5  was  diftant  frpm  the  centre  of  the  Sun  towards  the 
North-jV-fi  6'  21'',  agreeing  exadly  tq  the  Obfervation  of  MonfierG amende. 


3'  3^^' 
7  42 
II  31 
5  i:^. 


7,011834 

7,350200 

1 2,474949 

12,813315 


CHAP.  ;x. 

To  fnde  the  Places,  of  the  Fixed  Stars  at  any  time  given. 

■  N  regard  the  motions  of  the  fixed  Stars  are,  by  Obfervations  in  all  ages,  depre* 
bended  to  be  equall,  therefore  to  finde  their  places,  it  is  no  more  but  to  get  the 
middle  motion  of  The  fir fi  Star  of  to  the  time  given ,  to  whifh  if  there 
be  added  the  diftance  of  the  Star  whofe  Longitude  is  fought,  ffie  Aggregate  wil 
be  the  place  of  the  Star  required. 

Example,!  defire  to  know  the  place  of  The  Ljom  Heart  ..tht  i  of  ^anmry 
1 65 1 ,  therefore  I  firft  gather  the  motion  of  The  firfi  Star  of  Aries  thus. 


si'" 

1601 

0  27  36  5p 

40 

53  J8 

10 

8  29 

1651I0  28  19  26  'The  flSiCt  of  The  firfi  Star  of  Arks 

& 

Then  in  the  Catalogue  of  the  Fixed  Stais,  I  finde  The  Lions  Heart  is  diftant  from 
The  firfi  of  Aries  y  26^  40'  (which  I  finde  by  fubftrading  the  place  of  The  firfi  of 
Aries  from  the  place  of  The  Lions  Heart)  which  being  added  to  the  .place  of  The  firfi 
of  giveth  the  place  of  The  Lions  Hurt,  "fan.  i  1651*  In  24^  59'  26'' 


Pkee 


ii8 
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Place  of  The  firftr  Star  of  Aries,  Jan.  i  1651 
The  Lions  Hearty  Adde 


s  d  '  '' 

o  28  19  26 
3  26  40  00 


■  Place  of  Lions  Heart,  JanH.  i  16^1  4  24  59  26 

The  like  order  may  be  obferved  in  any  ocher  of  the  fixed  Stars  placed  in  the 
Catalogue.  , 


CHAP.'  X. 

To  jinde  the  refraSiion  of  any  Starre  ,  and  to  corrcSl  the  Altitude  ob» 


Tth  the  Altitude  of  the  Sun,  Moon,  or  Star  given,  enter  the  Table  of  Re^ 
fraEiions ,  and  the  Refradion  there  found,  take  from  the  Altitude  obfer¬ 
ved,  and  the  true  Altitude  will  emerge,  or  adding  the  faidrefradion  to 
the  trile  Altitude,  the  apparent  will  emerge .  Tor  the  Refradion  elevates, 
and  makes  the  Sun,  Moon,  and  Stars,  appear  higher  above  the  Horizon  then  they  are. 
But  the  contrary  hapneth  in  the  Parallax,  which  alwayes  deprelTeth  a  Star,  and  makes 
it'appearlowerthcnitis,  and  therefore  the  Parallax  ought  alwayes  to  be  added  to 
the  Altitude  obferved,  that  the  true  Altitude  may  be  had. 


CHAP.  XI. 

To  jinde  the  middle  lime  of  the  Con\m£lion  or  Opfofitidn  of  the  Luminaries  ; 

^His  Precept  being  of  great  ufe ,  efpedally  in  the  calculktion  of  Eclipfes  of  the 
iSun  and  Moon,  it  is  therefore  requiEte  (for  your  better  underftanding)  that 
we  here  make  ample  Demonftration :  Wherefore, 

•  -  To  the  Meridian  of  thelaftday  preceding  the  Moneth  given,  compute 

the  mean  Longitude  of  the  Sun  and  Moon ,  and  if  their  places  concur  and  agree 
exadly,  the  middle  time  of  the  New  Moonfalleth  in  the  Meridian  of  the  laft  day;  or, 
if  the  place  of  the  Moon  exceed  the  place  of  the  Sun  exadly  fix  Signes,  then  the  mid¬ 
dle  time  of  the  Tull  Moon  happeneth  at  the  fame  infiant ;  but  if  their  places  otherwife 
difagree  (as  moft  commonly  it  happeneth)  then  fubfirad  the  place  of  the  Moon,  from 
.the  place  of  the  Sun,  and  the  refidue  is  the  diftance  of  the  Moon  from  the  Sun,  or 
from  the  Oppofitionofthe  Sun,  by  allowing  6  Signes,  which  reduce  into  Sexagen's, 
by  allowing  two  Signes  to  one  Sexag.  and  then  convert  the  faid  diftance  (by  the  Sex-^ 
agenarie  Table  of  the  Longitude  of  the  Moon  from  the  Sun)  into  Dayes,  and  iV  inutes 
of  the  Day  ;  which  being  reduced  into  time,  giveth  the  middle  of  the  New  Moon  in 
the  year  and  moneth  propofed. 

Example,  It  is  required  to  know  the  time  of  the  New  and  Tull  Moon  in  March 
1653,  therefore,  according  to  the  Precept,  the  middle  time  is  thus  obteined- 


Time  given. 

0  . 

C 

s 

d 

/ 

// 

s 

d 

// 

^1601 

09 

Ip 

58 

34 

0 

07 

33 

2P 

Years  <(  40 

00 

00 

17 

57 

8 

27 

07 

28 

C 

CO 

CO 

05 

23 

5 

02 

08 

14 

March. 

OI 

28 

09 

II 

I 

27 

c>4, 

26 

Middle  motion  oi'  O. 

I  I 

18 

0% 

4 

04 

13 

37 

Middle  motion  of  Cfubft. 

04 

04 

IT 

kefis  Difiance  of  C  from  0. 

07 

14 

17 

28 

Semicircle  fnbfi. 

06 

00 

00 

CO 

DifianceofCfiom  cf  0. 

OI 

14 

17 

28 

Middle  motion  of  the  C> 


Which 
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Whkhby  the  Table  ofthe  Longitude  of  the  C  from  the©,  is  thus  to  be 

reduced  into  Daies,  and  Minutes  of  the  Day- 


Diftance  of  C  from  of  q 


d  '  " 

c6 

12  05 

7  43 

44. 17  28 

26  24.  20 

6i  1  31  03 
59"''  II  59 

30^^^  6 


1 


r 


> 


Or  thus, 
which  is  all 
one. 


ft 


Dift.C  fro  (f  0  44  ly  28 

56  34  20 


Dayes  3 

Refts 

/ 

57 

Refts 

55?// 


Refts 


I 

Which  is  reduced  into  Time  thus. 

.h  ^g/  //  iff 


30 


7  43  08 
7  51  05 

12  05 
II  59 

6 

6 


57' 

y/ 


14' 


5P 

30 


25 


5^ 

12  00 


'  Totall,  Dayes  3  Kou.  15,11''  48''^ 

Therefore  the  middle  time  of  the  full  C  happeneth  in  March  16$'^.^  the  3  day,  1 5 
houres,  1 1  minutes,  and  48  feconds. 

Now  to  finde  the  time  of  the  mean  O  C  next  following,  I  adde  to  the  Full  Moon 
given  the  halfe  18*'  22^  and  the  produd  will  give  the  time  of  the 

middle  of  the  New  Moon  next  following,  viz,-  CMarch  18^^  9"^  3  5^  50''^. 

Finally,  if  you  would  know  the  times  of  the  New  and  Full  Moons  in  the  following 
Moneths,  adde  to  the  time  of  the  New  or  Full  Moon  given  ftill  14^  iS^  22'  2''^,  and 
you  fhall  have  the  equall  time  of  the  next  Following,  and  thus  may  you  pro-^ 

ceed  frow  New  Moon  to  Full  Moon,  and  from  Full  Moon  to  New  Moon  at  plcafure. 

— - - .  ,  ^  1 


CHAP.  XII. 

To  finde  the  time  of  the  true  Con\untiton  or  Oppofttion  of  the  Sun  or 
Moon.  ^ 


TO  the  time  of  the  middle  or  cf  0C,  calculate  their  true  places,  and  if  their 
motions  (hall  agree,  and  be  both  one,  the  mean  and  true  6  falieth  together 
at  that  very  moment ;  but  if  their  places  differ,  as  nioft  commonly  it  happen¬ 
eth  ,,  then  take  their  difference,  which  divide  by  the  true  hourely  motion  of 
the  C  from  the  ©,  the  Quotient  will  give  the  inter  vail  or  diftance  between  the  mean 
SyzygU  and  the  true  (which  never  exceedeth  14^)  and  this  adde  to  the  time  of  the 
mean  Sjzygia^  if  the  place  of  the  C  be  leffe  then  the  place  of  the  O  ,  or  dedud  the 
fame  from  the  time  of  the  mean  Syzygia^  if  the  place  of  the  C  be  greater  then  the 
place  of  the  0,  and  you  fhall  have  the  time  of  the  true  Syzjgia  well  nigh  ;  to  which 
time  compute  the  true  motions  of  the  0  and  C,  and  if  their  places  agree  exad:ly,  you 
have  the  accurate  moment  of  the  true  ^y^jgia,^  but  if  there  be  fome  fniall  difference 
(as  often  times  happeneth)  then  divide  the  fame  by  the  true  hourely  motion  of  the  C 
'from  the  0  at  that  moment,  and  the  Quotient  adde  to,  or  fubftrad:  from,  the  time  be¬ 
fore  found  (according  as  the  place  of  the  C  islefferor  gceater  then  the  place  of  the 
0)  and  ^^u  fhall  have  the  time  of  the  true  Sjzygia. 

'Example,  By  the  aforegoing  precept,  the  middle  time  of  the  0  C  in  March'' 
1 653,  is  the  third  day,  15^  1 1'"  48^^,  at  which  time  the  true  places  of  the  0  and  C  are 
thus  enquired. 


Middle 


■^1 


9 


I 


motion  cF© 

A£),)g  G  Tub  Fra  (a. 

AnoniaJio  of© 
/liquation  of  ©  a( 


n  A  Rr  M  O  N  I  C  O  N 

© 


c 


OELESTE. 


s  S  ' 

T,  I  22  05  57 

03  0(5  57  o_^ 


"  dde 


I 

True  motion  of  the  © 
Place  of  the  f 


Pid.  oFc  From  cP  of  0  | 


Ob  1 5  2 3  54 

S9  ^1. 

•  —  f 

II  24  05  74: 
05  2  ^  4<  50 

4P 


r  C  •  .  ■ 

Middle  motion  of  C 
Apog.  (  fubPrad. 

s  d  ^  ** 

oj  22  05  57 

06  \Z  Cl  U 

% 

Anomalie  v«ff 
g  /Equation  of  Excen.ad. 

1 

11  10  04  43 
t  37  31 

Motion  of  C  sequated. 
Anomalie  of  f  a^quated. 

— t 

oy  2g4g  28 

II  1 1  42 14 

Refledion  &  variatio  ad. 
Place  of  coxquate  . 

^  2' 

05  ^3^3  JO 

With  the  cO'Otquate  Anomalies  of  the  O  andC^  I  enter  the  Tables  of  thdr 
hourly  motions,  and  I  finde,  the  hourly  motion  of  the  ©  to  be  2^  and  the  hourly 
motion  of  the  C  29''  5c'"',  then  dedmTing  the  0  hourly  motion  out^of  the  Moons, 
the  Remainder  27^  21^^ is  the  hourly  motion  of  the  from  ©,  by  which  dividing 
their  Diilance  21^44^^,  it  giveth  in  the  Quotient  47^41^'',  which  added  to  the  time 
of  the  middle  cf  ©C,  maketh  2/  i')  559^  ip^'^at  which  time  the  ©  is  in  24^  , 

and  the  1  in  24^  7^  ^6^^  therefore  becaufe  the  pl  ace  of  the  C  exceeds  the  place  of 
the  ©  4^\  i  fubilrad:  8'^^  (which  is  found  by  dividing  the  4^^  by  the  hourly  motion) 
from  the  time  given,  and  the  correded  time  of  the  true  Oppofition  will  be  i  y  '  59' 
2P'',  at  which  time,  I  again  examine  the  places  of  the  ©  and  C ,  as  you  may  fee  in 
the  following  Paradigniata's. 


© 

S  d 

Middle  motion  of  0 

TI .  22  07  ^4 

Apog.  0  fubflrad. 

Oj  0(5  37  03 

Anomalie  0.  -  <  1 

08  ly  go  yi  , 

iEquationof©  adde. 

00  01  ^9  3S ' 

Anomalie  of  ©  co-3?quate. 

08  16  go  01 

True  place  of  the  0. 

X  24  07  g2 

True  motion  of  C 
Node  Afcend.  fubftrad. 


C  s  d  '  f' 

Middle  motion  of  C-  05  22  32  04 

Apog  Ciubflrad.  06120127 


Anomalie  of  C 

II 10  30  37 

iEquationof  C  adde. 

00  01  g5  28 

Anom.  of  \  coaequate. 

II  II  21  S4 

True  place  of  the 

VZ  2407  32 

5  24  7  32 

II  22  29  22 

'  , 

Anomalie  of  the  latitude  C  6  gS  10. 

> 

By  the  former  S  ynopfis,  I  finde  the  ©iind  C  are  exadly  in  oppofite  places,  (hew¬ 
ing  the  true  Oppofition  is  exadly  atteined,  then  if  we  fubftrad  y''  yy''^,  for  the 
uTquation  of  Civill  Days,  it  leaveth  the  apparent  time  15^  53''  24^^^ 


CHAP.  XIII. 

t  •  . 

To  jif^de the  afferent  Semidiameters  of  the  Sm^  Moon,  and  Shadow  of 
the  Earth, tn  theSyty^iTSy  or  New  and  FullMoon. 

Nterthe  Table  ofthe '^emidiametersofthe  ©  C,  and  (hadqw,  &:c.  and  with 
the  Anomalie  of  the  ©,  take  his  Semidiametcr,  his  Horixontall  Parallax,  and 
j  his  hourly  motion  ;  Likewife,  with  the  ^Equated  Anomalie  of  the  C>  yo^^  ciay 
cake  her  Horizontal!  Parallax,  and  Semidiametcr,  then  from  the  Aggregate  of 
HorizOntall  Parallax  of  the  0  and  C ,  take  the  0  Semidiameter,  and  the  Refidue  will 
be  the  apparent  Semidiameter  of  the'Earths  (hadow.* 

As  in  the  former  Eclipfe,  the  ^Anomalie  of  the©  is  8*  go''  and  there¬ 
fore  his  hourly  motion  is  2  29^',  Horizontal!  Parallax  2'  21'',  and  his  Semidtamecer 
16^  g2^^ 

Again 
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Again,  with  the  ^Equated  Anomalie  ofthe  C  n*  ii^  21'  34''',  Itake  her  Horizon- 
tall  Parallax  5  51",  and  her  Semidiameter  1 5'  38'^ 


Horizontal!  Parallax  of  ©  2  21 
Horizontal!  Parallax  of  C  55  51 


Aggregate  5:8  12 
Semidiameter  of  0  fubftraft  16  32 


Rell:$  Semidiamecer  ofthe  Earths  fliadow  41  46. 


CHAP.  XlV. 


Tff  finde  when  the  Moon  will  be  Eclipfedy  and  when  not. 


/ 


Rule  I. 


At  the  time  of  the  mean  Full  Moon,  if  her,  middle  place  (hall  be  diftant  from 
either  ofher  Nodes  l^ffe  then  15'"  12'  either  according,  or  contrary  to  the 
fucceffioh  ofthe  Signs,  that  Full  Moon  will  be  eclipfed. 

Example.  At  the  time  of  the  middle  of  the  Full  Moon  before  mentio¬ 
ned,  to  be  (5^3,  the  3^^  15^  ii'  48^'',  the  middle  place  of  the  C  is  5"  22^^ 

5^  57^  and  the  place  ofthe  Dragons  tail  5*  22^  2p^  28^',  fo  that  between  the  place 
of  the  Moph,  and  her  South  Node  is  but  iV  31",  whereby  I  conclude  the  faid  Full 
Moon  will  be  eclipfed.  ■ 

. Rule  II,  : 

■  *  1.  '  ^  J  .  .  J  J  ^  .  • 

If  at  the  time  of  the  true  Full  Moon,  her  Latittide  be-leffe  then  the  Summe  of 
the  Semidiameter  of  the  Moon,  and  the  Earths  fh^dow,  the  Moon  will  fuffer  Ecliofe 
^  butifgreater,  (he  cannot  be  eclipfed  at  that  full.-'  ^  ^ 

Ex  A  M  p  L E .  In  the  faid  Ecljpfc,  her  Latitude  at  the  time^of  the  true  Full  Moon 
is  8'  3  3"  South,  and  the  Aggregate  of  the  two  Semidiameters  is  57'  1 8''',  therefore* 
becaufe  the  Moons  latitude  is  lefle  then  the  faid  Aggregate,  I  pronounce  that  the  faid 
Full  Moon  will  be  Eclipfed.  “  v  ' 

And  here  note,  that  the  difference  of  the  Moons  Latitude,  and  the  faid  Semidiame¬ 
ters  48^  45:''  is  called  the  Parts  Deficient.  ^ 


CHAP.  XV 


ofthe  Redu6ii0n  of  time^from  the  true  'or  the  apparent  time 


thereof 


B  Ecaufe  the  time  ofthe  apparenrdor  cP  0C,beforefound,  doth  fometimes  a- 
little  differ  from  the  true  time,  as  I  hava before  declared,  I  fhall  therefore  here 
fet  down  how  to  obtein  the  fame. 

Having  found  the  Redudion  ofthe  Moon,  as  is"  taiight  in  the  5  Chapter,  ^ 

divide  the  fame  by  the  true  hourly  motion  of  tht  Moon  frotti'theOi  and  the  C^uoci- 

ent  (hews the  difference  defired.  -  .  ' 

As  in  our  Example  aforegoing,  where  the^  Anomalie  of  her  Latitude  is  6^  id  38' 
10",  which  gives  the  Redudion  of  her  Orbite  to  the-Ecliptique  24'' fubftrad,  and 
this  being  divided  by  the  hourly  motion  of  the  C  from  0,  exhibiteth  in  time  5  3''  to 
be  added  to  the  apparent  time  151*  53' 24'',  fo  that  the  exad  time  of  the  apparent 
Oppofition  of  the  0  and  C  is  March  3<i  1 5^  54'  i 


CHAP. 


\ 


/  c 
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CHAP.  XVI. 

7'ojindethe  diflatice  of  the  true  Conjun^ion  or  Opfofitiort  of  the  Sun  or 
Moon  from  the  greateB  Obfcuration.  • 

Itli  the  Latitude  of  the  Moon,  ^nter  the  Table  of  the  diftance  of  the 
true  Conjundion  and  Oppofition  from  the  greateft  Obfcuracion,  and 
you  (hail  have  the  diftance^  required,  which  divide  by  the  hourly  mo¬ 
tion,  &c. 

Example.  The  Latitude  of  the  Moott  in  the  former  Eclipfe  is  8'  53'''  South 
Defcending,  and  therefore  the  diftance  of  the  true  Oppofition  from  the  greatcft 
Obfcuration  is  45^',  which  divided  by  the  hourly  motion,  giveth.i' 38^''  to  be  lub- 
flraded,  fo  that  the  greateft  Obfcuration  happeneth  at  1 5*'  52'  39'''. 


CHAP.  XVIL 

To  firide  how  nuny  Digits  theyiooyimll  be  eclipfcd. 

"WAving  found  the  me  Latitude  of  the  Moon,  her  Semidiameter,  and  th^ 
■J  Semidiameter  of  the  Earths  (hadow  (as  before  is  taught)  you  are  then  to 
j[dedud  the  Mo'Ons  Latitude  out  of  the  Aggregate  of  the  faid  Semidiameters, 
and  the  Remamder  ftiall  be  the  Part  deficient,  which  found,  you  are  to  rea- 
fon  thus.  As  the  Semidiameter  of  the  Moon,  is  in  proportion  to  twelve  Digits,  fo  is 
the  Part  Deficient,  to  the  Digits  cclipfed."'  As  in  the  Eclipfe  of  the  Moon  to  be  16$^ 
March  f  1 5^1  52^  3P''<,  the  Semidiameter  if  the  Modft  is  15^  3  8^'',^  and  the  Part  De- 


. .  i  *  -  /  -  * 


ficient  48^  45'^,  therefore  1  fay. 

As  is  to  12  Digits,  So  is48' 45'^^,  to  18*^42' 

BytheSexagdMniTahUithefV^rk^thm.' 

■  A  ,  .  7-  •  '  : .  •  /  I'h  Lnr 

4S  45 


. 


•‘n 


t 


<■  (  ‘  i  »• 


1*3 


^  Mr.  f 


9  36 
9 


QDig.iS  42^ 


Aggregate  p  45:  o  • 
Diameter^  y  31  i (5  , 

p  18 

.  .  .  ..  -4  48, 


i 


‘f  “  ,  » 

-  -  *  J 


^  22^4.8  :■ 


:nn 


’  )  I  UJ  A.  :;i  .f, 

'•s 

.  ! 


!  ' 


-Reds  ,  22  12  " 
Dkmecer  of  c'  51  ?  <5- 

\  it  12 


■  .I  V!  ,  Mi 


f  '  f  r  .  •  T  - 

*  <(-  i  ♦  ^ 

■  •  •  '  /  *  w  •  •  • 

\ 


7. 


-1^ 


Reds 


21  53  12 

r-n-rr 


iO  fiOi'I'V  ■ 

>  \ 
— fj  M'::;, 


<  ;?'?  '-r  T* 


.  U  i 
1  V 


.   i8  48/  ' 


1  '.--.u  •  A.  r  '  M  ^  A 

‘  M  Ai 

*J  !  !  i  ^  ij  t)  • 


5. 

'  »  t 


Or  by  the ,  Canon  of  Logarithms,  thus. 
As  the  Diameter  of  (  31'  16^^  (or  1876^^ 

Is  to  1 2  Digits  (or  720^;) 

So  is  48' 45^'',  (or  1925'',) 

To  185  4/  ^6^^  (or  ii22||:)  as  before. 


2,857352 

3,46(5i2<5 

3,050225 

V  CHAP 
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CHAP.  XVIIL 

Tofiyjdethc  Minutes  an.ithne  of  Incidence^  and  the  half  continuance  of  the 
Mooninthe  Earths  fadow,  called  in  Latme  jMora  dimiciia. 

iN  the  2p  Chap-  of  the  former  Eook,  I  (hewed  how  to  refolve  this  Propofition 
Trigonometrically,  which  way,  becaufeit  affords  much  brevity.  We  (hall  here 
follow. 

In  the  Example  laid  down,  tlie  Summe  of  the  Seftiidiameters  of  the  Moon  and 
(hadow,  being  reduced  into  Seconds,  is  5458''^,  and  the  Latitude  of  the  Moon  513. 

Operation. 

Summe  of  the  Semidiameters  of  Moon  and  (hadow  343  8^''. 


Latitude  of  the  Moon 

51^ 

Aggregate 

3951  - 

-  Z^')96ioi. 

Difference 

2925 - 

-  :!,466i  26, 

Summe 

7,06285? 

^  •  /I  - J  J 

Minutes  of  Incidence  56' 40^,  or  3400''  .  half  Summe  ?, 531416 

Which  are  the  minutes  of  Incidence,  and  half  continuance  together. 

To  finde  the  minutes  of  the  half  continuance. 


Difference  of  the  Semidiameter  of  t  and  (hadow  1562 
Latitude  of  the  Moon  5 1  ? 


Summe  2075 - 3,317018. 

Difference  lo^p - 3,020775. 


*  Aggregate  6,3377^3, 

Minutes  of  the  half  continuance  24^  35^^  or  1475^-  Semi-aggr.  3ji688p6. 

Thenasbeforeis  taught,  I  divide  the  minutes  of  Incidence  and  half  continuance 
together  56''4P^',  by  the  true  hourly  motion  of  the  Moon  from  the  Sun,  27'  21^^, 
and  the  C^otientgiveth  the  time  of  Incidence  &  half  tarrience  together, 
then  I  divide  the  minutes  c)f  the  half  tarrience,  by  the  hourly  motioj^,  and  the 
tm  5  f  56^^  (heweth  the  time  of  her  half  continuance  in  the  (hadow. 

-  ho  / 

Time  of  the  greatert  Obfeuration  ,  15  52  39 


Half  Duration.  2  4  19 


Beginning  of  the  Eclipfci  1 3  48  20 

End.  o  17  ^6  58 


Half  tarrience  in  the  (hadow*  '  o  53  56 
Beginning  of  totall  darkne(re.  14  58  43 

End  of  totall  darkneffe*  .  1^4535 


GHAP/  XIX. 


*  .1  ■  .  r  ' 

7 0  finde  the  LutitHde  e£  the  Moon  y  at  the  beginning  and  end  of  the 
,  Eclipfe.  ,  „  ■, '  , 

•i;'  A  ,  JlX'h  ‘  .  .  >  .  -  . 

*  *  **  ^  ♦  I 

THat  the  EcK'pfc  of  Moph  may  fitly  be  deferibed'  in  Plano^  its  here  expe¬ 

dient,  I  (hew  how  t5  finde  her  Latitude  Both  at  the  beginning  and  ending  of 
the  Eclipfe:  therefore. 

Take  the  minutes  of  Incidence  and  half  tarrience  together,  and  adde  there¬ 
to  the  middle  motion  of  the  Sun  agreeing  to  the  time  of  Incidence  and  half  tarri- 
ence,  the  Summe  whereof  take  from  the  true  motion  of  the  Moons  Latitude,  at 

S  2  the 


/ 
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the  time  of  the  middle  of  the  Eclipfe,  and  ^ou  (hall  have  the  true  motion  of  her  La¬ 
titude  at  the  time  of  the  beginning  of  the  Eclipfe;  but  adding  the  fame  to  the  true 
motion  ofher  Latitude  at  the  time  of  the  middle  of  the  Eclipfe,  you  fliaiJhave  the 
true  motion  thereof,  at  the  end  of  the  Eclipfe,  by  help  whereof  you  may  by  the  y 
Chapter  finde  her  true  latitude. 

Example.  In  the  Eclipfe,  before  mentioned,  the  middle  motion  of  the  Sun 
agreeing  to  the  time  of  incidence  and  half  tarrience  together  is  5''  7^^,  which  being 
added  to  the  minutes  of  Incidence  and  half  tarrience  5:6^  40^^  maketh  i‘^  i'  47'^, 
this  I  fubftrad  from  the  true  motion  of  her  Latitude  at  the  middle  leaveth  the 
motion  of  her  Latitude  at  the  beginning, 6s  36'  23'^,  but  being  added,  it  giveth  the 
motion  of  her  Latitude  at  the  end> 6s  2^  39'  57''^.  Hence  her  Latitude  at  the  begin¬ 
ning  is  3''  10^''  South  Defc.  arid  at  the  end  1 3^  56*^^. 


CHAP.  XX. 

To  delimdte  and  Typifie  the  Eclipfe  of  the  Moon  in  PLino. 

TO  deferibe  the  Eclipfe  of  the  Moon  in plmo,  there  mufl  be  given,  (i)  the 
Semidiameter  of  the  Moon,  (2)  the  Semi  diameter  of  the  fhadow,  (  )  the 
Latitude  of  the  Moorr,  both  to  the  beginning  and  ending  of  the  Eclipfe, 
which  had,  deferibe  two  Orthogonall  lines  cutting  each  other  in  the  point 
A  (as  you  may  behold  in  the  following  figure)  to  be  of  fufficient  length  for  the  num¬ 
ber  of  the  Parts  of  the  Aggregate  of  both  the  Semidiameters,  as  D  B,  E  C,  and  let 
B  reprefent  the  Weft,  L)  the  Eaft,C  the  North,  E  the  South.  Then  on  the  Center 
A,  deferibe  a  Circle,  conteining  the  Summe  of  both  the  Semidiameters,  whofe  Cir¬ 
cumference  is  noted  with  the  lettets  B  C  D  E,  and  on  the  fame  Center  A,  deferibe  a 
leffer  Circle  within  the  former,  comprehending  onely  the  Semidiameter  of  the  ftta- 
dow,  whofe  Circumference  is  F  G.  Finally,  upon  the  line  CE,  note  the  latitude 
of  the  Moon  both  at  the  beginning  and  ending  of  the  Eclipfe,  numbring  it  North¬ 
ward  or  South-ward  from  the  Ecliptique  fine  B  D,  according  to  the  denominrtion 
and  fpecies  thereof,  drawing  parallel  liries  to  the  Eaft  and  Weft,  and  at  the  end  of 
each  line  make  a  mark,  and  from  thefe  rnarks  draw  a  ftreight  line,  which  ftiall  repre- 
fent  the  way  of  the  Moon,  during  the  time  of  the  Eclipfe,  upon  which  line,  defenbe 
five  Moons  (if  the  Eclipfe  be  totall)  the  fii'ft  in  C,  the  iecond  in  H,  the  third  in  I,  the 
fourth  in  K,  the  fift  in  N,  thefirft  towards  the  Weft,  iliewing  the  beginning  of  the 
Eclipfe,the  fecond  the  beginning  of  total  darknefre,the  third  the  middle  of  theEcIipfe, 
the  fourth  the  end  of  totall  darknelfejthe  fifth  and  laft  the  final!  end  of  the  Eclipfe. 

Example:  In  the  Eclipfe  before  treated  of,  the  Semidiametcr  of  the  C  is  15' 
38^'',  tbe  Semidiameter  of  the  fhadow  41' 40'' Y^^he  Latitude  of  the  Moon  at  the  be¬ 
ginning  5^0^'' South,  arid  at  the  end  13^56''^,  which  given,  on  the  Center  A,  (the 
Interfedion  of  the  two  Orthogonall  lines)  1  deferibe  a  Circle,  conteining  the  quan- 
'  tity  of  both  the  Semidiameters  of  the  Moon  and  the  fhadow,  57^^  i\/\  as  B  C  D  B, 
and  on  the  fame  Center  A,  I  deferibe  another  leffer  Circle,  as  FGF,  conteining 
onely  the  Semidiameter  of  the  fhadow  41''  40'^.  Again,  in  the  line  E  C,  from  the 
point  A,  towardsE,  I  note  the  Latitude  of  the  Moon  at  the  beginning  of  tITe  Eclipfe  3^ 
10'',  South,  drawing  the  line  I L  parallel  to  A  B.  Alfo  in  the  fame  line  I  account  the 
Latitude  of  the  Moon  in  the  end  of  the  Eclipfe  1 3/56''  South,  extending  M  N  paral¬ 
lel  to  A  P,  which  done,  I  draw  forth  a  ftfeight  line,  from  L  to  N,  which  fhail  repre- 
fent  the  way  of  the  Moon  during  the  Laid  Eclipfe,  and  laftly,  L  fheweth  the  place  of 
the  Moon  at  the  beginning  ofthe  Eclipfe,  H  her  place  when  fhe  begins  to  be  totally 
darkned,  Iher  place  at  the  middle,  K  her  place  whenfb?  bpgiris  to;^ecpver  light,^  and 
N  the  end  of  the  Eclipfe,  ,or  the  place  when  (he  retpyei^,  to  perfed  light. 


:;i  Pi 


S 


XXI. 


A  -Synoffis  of  the  whole  Calculation. 

^  ^  ^  -  p  H  ‘ 

He  mdMe  Opf^Jttim  of  the  Luminaries.  March  3  15  ri  4ft 

'  .  *  "  ^  47 


The  Interval  between  the  middle  and  true  £  Add^ 


True  <P  according  to  the  middle  time. 

^tyEyuation  of  time  SubfiraH. 

Apparent  time. 

Ammalie  of  Q)  co^acfuated. 

Ammalie  of  C  co^aqaated. 

True  motion  of  the  Moons  Latitude^ 

T rue  Latitude  of  the  Moon. 

The  true  place  fthe  Sun. 

The  true  place  of  the  Moon  in  her  Orbite. 

ReduHion  SubfiraEl.  ^\. 

Place  of  the  Moon  in  the  Ecliptique. 

^Sun. 

Hourly  motion. ^Moon.'  -  '  ^  ^ 

By  which  I  divide  the  RedMion  dr  B^anceJf  Q  und.f^A  ^ ; 
And  the  Quotient  in  time  tk  ^ ^  1  .  .  • . 

Therefore  the  exa^  time  of  the  apparent  £QQ  is 

Semidiameter  of 

Shadow. 


March  3  15  5p  21 

5  57 
6  15  5?  24 
8  i6  30  r 
II  II  21  34 
<5  I  38  10 
South Defc.  8  33 

^24  7  32 
Wt  24  7  32 

^  24  7  3 

'  n  -  2  ‘29 

/  ■  •  ;  s  ^9 

r  ,  ^  ■;  ^  27  21 

••  24 

‘*u  ^  .  53' 

March.  3  15  54  17 

15  33 


-  !  'c>T  ‘  ‘4^  4^ 

Aggregate  of  the  two  SemiMafneters.-^  \  ‘  i  <  57  ^3 

Partt  Typ-firtpttt.  /T  -f  J-*  !  ‘ 


> « 1  ri  ’ 


Parts  Deficient. 

Digits  Eclipjed. 

Minutes  of  Incidence  and  half  tarrience  together. 
Minutes  of  half  tarrience.]  .  t  . 

T  ime  of  Incidence  and  ha^  tarrience  together. 
Time  ofhalftarriejtce*  -  ^  ^  ' 

Tot  all  Duration.  'Ij*:/ J- 


48  45 


18  42 
5d  40 

24  35 
‘,2,  4  IP 
53  5*5 
4  8  ?8 
Latitude 
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TL  E  5  TE. 


D  H  ' 

Latit.  f ,  giveth  the^  Difiance  of  the.  the  greatefi  Ohfcuration>  ^  5 

which  Svidedhy  the  hourly  motion  giveth  the  /pace  of  the'? 

true  (p  from  the  greatefi  Ohfcuration.  SubftradA  ^ 

Therefore  the  greatefi  Ohfcuration  hapmth.  March  3  15  52  35? 

BeginningoftheBclipfe.  ~  13  48  20 

Beginning  of  tot  all  Darknefi^e^  •  /j 

The  greatefi  ObJ cur ation> 

TrueOppofition.  4- 

End  of  totali  Darknefie*  S’ 

End^  i 


Latitude  of  the  Moon  at  theS 

?  End. 


South  Defcend 

A  TypeofthcEclipfe.  ^ 

North. 


14  58  43 

15  52  39 

15  54  17 

16  45  35 

17  58 

5  3  10 
5<^ 


Eaft. 


t  . 


^3  •  r  r 

<  }  /. 


\  i** 

T 


t  ^  t 


.i.  A. 


<  \ 


South. 


T  ,  •  .  t 

.'n  xVa  4^ 


ir 


.  ■ 


.  '.’.'is  I'i  j  ’  • 

Ay  A'.  'ilV  '  •  ■ 

A.  Y 'Y  j  '.A  K'AX.  . 

— --44: 


. CHAP.  Y  iij.  _  .r : . 

To  pndttM^BecltnaUen  and  Right  Afcenfion  of  am  Mint  eivin'  mt  ex 
I  ceeding.pve  Degrees  of  Latitude.  . 


N 


is  nota  t3;fl 

.1,  f  u  ‘o  e^edite  aotfready  for  praftife^as  fome  dlfire  I  flial 

_  ',\  'To  findethe  Declination, 

I'lTarlu  l"  Tr'"'"A  f  Decli„amr2.&&^^  the  ,Si'g„^..3rid  Degre. 

.n  the  Column  defcend.ng  on  the  left  hand,  and  the  Laltude.  om  tb^YHead  In 

EliLss:;.s-  «•»«.)  s 

-  .,.,v '  Tofindcthe  Eight  A(ccnfion^^:^.xK.x  A  . r. 

n  1  e  manner  enter  the  Table  of  Right..^nfionsi  a^nd  Syou  ■have  voUf  defire 

Co«><aion  offunlnd.  MoUII 

agufi.  1  ^22  o  4j  .  I  require  the  Declination  and  Right  Aftefifi^  of  thi 

Sui 


H  A  R  M  G  N  I  C  O  N  Cv  OE  L  E  S  T  E.  \1~] 

Sun  and  Moon -..The  Sun  is  then' in  ^  ip<‘  25^,  fd  the  Moon  inthefaue 
Dlace  with  North  Latitude  29'  j'> ;  Therefore  (firft)  to  finde  the  Suns  Decimation, 
I  ente’r  the  Table,  finding ^  1 9\  againft  which,  in  the  fecond  Column,  is  1 5^*  11'',  the 
Declination  anfwering  thereunto ;  But  bccaufe  the  minutes  of  die  Suns  place  are  not 
to  be  found- therefore,  to  take  the  proportionall  part,  I  take  the  difference  of  Decli- 
nations  between  19*^  and  20^^,  which  is  18  ;  then  by  the  Sexagenary  lable,  the 
proportionall  part  is  thus  to  be  extrad:ed  ; 

As  i^or  6o\  is  to  18^;  fo  is  34'  25'^  to  lo' i/'. 

18  oq 


ID 


30 


Part  Proportionall  19  so 

Which  10'  1 9^^  being  fubftraded  from  the  Declination  before  found  (becaufe  the 
Declination  decreafeth)  there  remaineth  i  the  Declination  of  the  Sun  required. 

But  to  finde  the  Moons  declination,  (or  any  other  Star  not  exceeding  28^^  De¬ 
clination)  you  are  to  finde  her  place  in  the  firft  column,  and  her  Latitude  on  the  Head 
(having  4fped  to  that  face  of  the  Table,  which  agrees  with  your  Latitude)  and  in 
the  angle  ofmeeting  is  her  Declination,  onely  remember  to  take  the  proportionall 
Part  for  the  intercepted  minutes.  Thus,  at  the  time  of  the  true  Conjundion  of  the 
G  and  c  to  be  1 6  54,  her  place  is  19^  2$"  and  her  Latitude  29'  7'' 

North,  and  therefore  her  Declination  15^  27'.  ^ 

Afterthe  felf  fame  manner  is  found  the  right  Afeeafion  of  the  Sun,  Moon  and 

ftars  ,by  the  Table  of  Right  Afcenfions. 


As  at  the 
1(5  J4 


CHAP.  XXIII. 

To  finde  the  Right  Afeenfion  of  the  Medium  Cceli. 

O  the  Right  Afeenfion  of  the  Ojadde  the  time  afternoon  (being  reduced 
into  degrees  and  minutes  of  the  Equator)  the  Aggregate,  if  it  exceed  not 
3^0^^,  isrthe  Right  Afeenfion  of  the  Medium  Coeli,  but  if  it  be  greater,  fub- 
ftrad  26o^therefrom,  andtherefidue  will  be  the  Right  Afeenfion  defired. 


- - ^  Q -  - 

thetimeofthetrueConjunftion  wxhe ©and  (  before  mentioned  in  Auguft 
the  Right  Afeenfion  g£  the©  is  and  the  time  given  21“*  o'  43^''. 

I  .  * 

T'heOferation. 


D 


// 


Right  Afeenfionof  the  Sun 

142 

00 

28 

Houres  22 

350. 

00 

00 

Minutes  00  ' 

0 

00 

00 

Seconds  43  " 

'  10 

P. 

Aggregate 

472 

11 

13 

^  '  -  Circle  fubftraded 

?6o 

,  GO 

00 

Right  Afcenf.  oi  Medium  Cml^ 

til 

II 

13 

*  ,  '  /  ■  ' 

Now  if  you  adde  to  the  Right  Afeenfton  of  the  Medium  Ccelt^  the  fijirune  Will 
b$  the  Obhque  Afeenfion  of ie  Point  2021 11^13". 
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CHAP.  XXIV. 

fndcthcfoimof  the  EcUpique  Afcendhg. 

HAving  found  the  Oblique  Afcenfion  of  the  Point  Orient  by  the  former  Chap¬ 
ter,  enter  the  Table  of  the  Oblique  Afceniions  of  the  Ecliptique,  and  having 
found  the  Latitude  ofyour  place  in  the  front  of  the  Table,  defcend  the  faid 
Row,  till  you  finde  the  Oblique  Afcenfion  given,  againfi:  which,  towards  the 
left  hand,  you  have  the  Sign  and  Degree  afcending,  onely  you  mttfi  remember  to 
take  the  Proportionall  part  for  the  intercepted  Degrees,  as  before  we  fhewed. 

Example.  The  Oblique  Afcenfion  before  given,  is  202^  1 1''  1 and  therefore 
the  Point  fifing  in  the  Latitude  of  51*^  is  1 5^  37' ^5  whofe  oppofite  place 

is  the  point  fetting  and  the  intermediate  Point, 15*^37'^,  is  the  (or 
greatefi:  Altitude)  of  the  Ecliptique  at  that  moment. 


CHAP.  XXV. 

To  fir)de  when  the  pad  he  Ecliffcd^  and  when  not  ^atjhe  time  of  the 
'vijihle  Con] ttn^hpn  of  the  Sun  and  Moon  ^ 


BEcaufe  the  Sun  is  hot  Eclipfed  in  every  Conjundion,  but  when  it  happeneth 
neer  one  of  the  Nodes,  and  fo  hath  little  or  no  Latitude,  its  expedient,  I  here 
infert  the  two  Rules  ufed  of  Aflronomers,  to  find  certainly  when  theSun  wil  be 
eclipfed,  and  when  not,  the  one  whereof  hath  been  in  great  cfieem  with  An¬ 
tiquity,  notwithfianding  the  other  is  more  exad,  but  withall  more  difficult,  both 
which  in  their  order  are  here  fet  down.  ’ 


•  V  * 

Rule  i.  ' 

i 

s 


If  the  middle  motion  of  the  Mpons  Latitude  at  the  time  of  the  middle 
Conjunftion  of  the  Sun  and  Moon,  be  diftant  from  the  North  Node  lelTe 
[then  20'*  40'or  fronji  the  South  Node  lefle  then  i  22' the  Sun  niav  be  eclip¬ 
fed  at  that  Con  jundi  on.  V  ..  T*  l-fc. 


r  »  I 

.  Bx  AMPLE.  At  the  time  6f  the  middle  Conjundion  Of  the  Luminaries,  which  is 
to  happen  1(5 I  22^’ 2' 44'',  the"  middle  mention  of  the  MOons  Latitude  is 
5"  26^  20'  30",  and  therefore  Difiant  from  the  North  Node,  3*^  39'  30'',  whereby  I 
gathar  the  Sun  will  be  eclipfed  at  that  Conjundion.  ’ 


Rule\2* 

■  ,  ■  ‘  .i  j,  I. 


C  If  the  apparent  Latitude  of  the  Moon  at  thp  |jme  of  the  vifible  ConjunAi- 
.'on  be  leffe  then  the  fumme  of  the  Semidiameters  of  the  0  and  C,  the  0  will 
j^then  fuffer  Eclipfe,  but  if  greater,  the  0  will  fufe  no  Eclipfe  at  that  time. 

f 

Example.  In  the  faidEdipfe, the  af^arenc  Latitude  of  th^  time  of  the 

vifible  Conjundion,  will  be  which  is  leffe  then  the  fumme  of  the  two  Semidi- 
ameters,  therefore  theO  will  beEdipfed.^  i  '  • 

But  this  Rule  is  not  of  fo  much  ufe  as  the  former,  becaufe  never  takes,  place,  till 
the  Calculation  he  in  a  manU^-finiftied;  therefore  iii  thV firfi:  place  nidee  me'  of  the 
former,  and  be  fure  the  Moon  be  within  the  Ecliptique  Bounds,  and  Limits,  left  ybti 
fpend  time  and  pains  to  no  purpofe. 


( 

V 


/ 
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CHAP.  XXVI. 

To  know  whether  the  Ecliffe  of  the  Sun  haffens  in  the  Orient  aR  or  Occident 
tall^£^arter  of  t  he  Echfttque, 

HAving  found  the  Point  afcending  and  defcending ,  a^d  the  90**  of  the  Eclip- 
tique  as  before  is  Ihewed  ;  mark  if  the  Eclipfe  happen  between  the  90*^  and 
the  Point  afcending,  if  fo,  it  hapneth  in  theOrientali  Quadrant,  but  if  it  iap- 
pen  between  the  faid  90*^  and  the  Point  defcending^  the  Conjundion  then 
hapneth  in  the  OccidentaliQ^arter  of  the  Ecliptique- 
Example.  At  the  apparent  time  of  the  true  Conjundion  of  the  Sun  and  Moon, 
to  be  1 654  Augufl  22hO''45^',  the  Afcendant  is  i  5*^  57^  and  the  90^^  i  37''®, 
therefore  the  Sun  bang  in  19'^  54'' 25^^^,  is  placed  between  the  90^  and  the  Horo¬ 
scope,  whereby,  I  conclude,  the  faid  Conjundion  happeneth  in  the  Orientall  Quar¬ 
ter  of  the  Ecliptique. 

Again,  deduding  the  place  of  the  90 which  is  15^  37^  S,  from  the  place  of  the 
0,  the  Remainder  is  theDiftance  of  the  ©,from  the  90^*^  towards  the  Point  Orient. 
33^1  57^2  5^^.  . 


CHAP.  XXVII. 

Tofnde  the  Altitude  of  the  Sun  or  Moon . 

IN  the  tenth  Chapter  of  the  fecond  Book,  is  (hewed  how  to  findc  the  Altitude  of 
the  Sun  or  Moon,  at  any  time,  by  the  Dodrine  of  Sphaericall  Triangles,  according 
to  which  Dodrine,  (becaufe  its  the  mod  abfolute  of  all  others)  I  (hall  here  addc 
an  Operation,  for  finding  the  O  Altitude,  the  laid  firft  of  Auguft  i  <554  at  22^ 

4  3-^',  it  being  the  apparent  time  of  the  tme  Conjundiort  of  the  Luminaries  in  the 
Meridian  of  ifl»^fe«,.where:  . 

*  cThe^EievationofthePoleis  ^  51^32^0^^ 

The  Complement.  '  38  28  o 

Diftance  ofQftom  the  Meridian.  '  29  49  ly  which  is  found 

by  (ubduding  the  Right  Afeenfion  of  the  Medium  Coelh  from  the  Right  Afeenfion 
ofthe©.  ^  " 

I  The  Operation.  1 1 

Radius  90*^,  ip,ooooo  ^  Co-line  of  34*^  34^41-'-',  9^91558 

Tangent  38"^  28';  >  .  9,90009  C  Co-line  of  38  28  o  9,89375 

Co-fine  ofthe  angle  given  29<i  49' I  5^^,  9193831  r  Co-fineof4o  25  15,  9,88157 
Tangent  of  34*^  34^ 41^':  9,83840  3  Sine  of  4<5  23  o;  9,85972 

Therefore  the  Altitude  of  the  of  the  O  in  the  Meridian  of  London  will  be  at  the 
fame  moment  ^6^  23'  o^<  After  the  fame  manner  the  Altitude  of  of  the  C  is  to  be  ac¬ 
quired,  as  is  taught  in  the  fecond  Book,  tenth  Chapter. 


CHAP.  XXVIII. 

T 0  findc  the  EarallABicaill  angle  according  to  the  Dodrine  of  the  fecond 
Book^twentieth  Chapter. 

At  the  apparent  time  ofthe  true  Conjundion  of  the  Sun  and  Moon,  before 
notified,  we  have  given:  (i)  the  Altitude  of  the  Sun  46*^  23'  (and  therefore  his 
Diftance  from  the  Zenith  43*^  37'  o")  (2)  his  Diftance  from  the  90^*,  towards 
the  Orient  3  3^  5/  25'f.  Hence  the  Parailadicafl  will  be45^i'46'',  as  the 
following  Synopfis  makes  appear. 

Tangent  of  43*^  37' 0'',  9,979021 

Radius  90*^;  10,000000 

Tangent  of  33d  57'25'',  9,828283 

Co-fine  of 45  I  4^:  9,849252 

T  CHAP. 
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CHAP.  XXIX 

Topndethc  far  aIUx  of  the  Moon  from  the  Sun  in  Altitude,  according  to 
the  Doctrine  of  the  f  ^cond  Book  21 C hapter . 

T  the  apparent  time  of  the  true  Conjundion,  before  mentioned,  the  Diftance 

A  of  the  Sun  from  the  Zenith  is  43*1 37^  and  the  Diftance  ofthe  Moon  from 
the  Zenith  45*^  1 6^^  22''^,  alfo  the  Diftance  of  the  Sun  from  the  Earth  is  loi  302 
and  the  Diftance  ofthe  Monn  3981,  (the  Semidiameter  of  the  Earth  being 
680  which  given,the  Operation  is  as  followeth . 


Jii  the  Sun. 
101302.0 

68.5 

Summe  101370.5 
Difference  161213.5 
Tangentof68'‘ii'3° 
Tangent  of  68  9  54* 


// 


5,00591 

5,00532 

10,39119 

10,39720 


Difference  i  <6 
Parallax  ofthe  Moon  in  Altitude. 

Parallax  ofthe  Sun  in  Altitude  fubftrad. 

Parallax  of  the  Moon  from  the  Sun  in  Altitude. 


In  the  Moon. 
39810 
68.5 

Summe  4049.5 
Difference  3912.5 
Tangent  of  68*^  21^49'', 
Tangent  of  67  40  45: 

Difference  41  4 


3,60740 

3,59245 

10,40158 

10,38663 


41' 

I 


4 

3^ 


// 


39  28 


CHAP.  XXX. 

To  findt  theFarall^x  of  the  Moon  from  theSm  in  Longitude  and  Latitude. 


A 


^  •  i  -  • 

T  the  apparent  time  of  the  faid  Conj  undion,  the  Parallafticall  angle  is  45*^  i' 
46''^  and  the  Parallax  ofthe  Moon  from  the  Sun  in  Altitude  39^28",  which 

known,  the  Parallax  of  the  Moon  from  the  Sun  both  in  Longitude,  and  Lati¬ 
tude,  according  to  the  fecond  Book  24  Chap,  is  thus  atteined. 


Ladius  90 ,  '  10,00000 

rangentof39'28  ;  8,05998 

Co-fine  of  45**  9>84926 

langent  of  27^  54^^**  ^  1,90924 

Parallax  of  Longitude  27'  54". 


II 

Radius  90**,  / 

Sine  of  4 5^  \  4^" 
Sine  of  39  28", 
Sine  of  27  55: 


Parallax  of  Latitude  27'  55". 


10,00000 

9.8497* 

8,05995 

7,90960 


CHAP.  XXXI. 

Tofinde  the  afforent  hourly  motion  of  the  yioonfrom  the  Sun. 

F  the  Eclipfe  of  the  Sun  happen  in  the  Orientall  Quadrant  of  the  Sigi- 
nifer  zaA  the  Par  allaxis  Longminis  decreafe,  fubftraft  the  ParaUaxis 
Ruleh  (  X  Longimdinislm  one  hour  or  half  hour, from  the  true  hourly  or  half  hour- 
J  ly  motion  of  the  C  from  ©,  but  if  the  ParaUaxis  Longitudinis  encreafe, 

C  adde  the  faid  Difference.  ,  i  ,  „  , 

If  the  Sun  all  the  time  given,be  in  the  Occidental!  Quadrant, and  the  Paral- 

decreafe,  adde  the  Difference  of  the  ParaUaxis  Longunii- 
Rtde  2  <»«to  the  hourly,  or  halfhourly  motion  of  theivloon  from  the  Sun,  other- 
")wifefubftraft  the  fame  from  the  tine  hourly  Or  half  hourly  motion,  if  the 

'-^ParaUaxis  Lougitudimsimteik.  .  '  ,  „  ,  e 

If  the  true  Conjundion  happen  in  the  96^  of  the  Ecliptique,  lo  that  the 

Cformer  part  of  the  Eclipfe  happen^th  in  the  Orientall,  and  the  latter  part  in 

Rule  z  <the  Occidental!  Quadrant,  inwhich  cafe  fubftrad  the  Difference  ofthe  Pa- 

Jrallaxis  Longitudinis  from  the  true  hourly  motion  of  the  C  from  the  ©,  and 

Cthe  Refidue  will  be  the  hourly  mofionot  the  C  from  the  ©  feen- 

.  Example. 
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Example.  In  the  year  22'’  o''  4-/^  the  true  hourly  motion  of  the 

Moon  from  the  Sun, -is  32^41^',  ^naxhtParAlexis  Longirndini^^iy  54''',and  becaufe 
the  Conjundion  happeneth  in  the  Orieiltall  Q;uarter  of  the  Ecliptique,  I  get  the 
rAlaxpf  LongituMnis^  to  the  hour  preceeding,  which  I  finde  to  be  35'  9'',  the  Diffe¬ 
rence  is  7'  I  and  becaufe  the  PavalUxis  Longhudlni^,  decreafeth,  I  dedud  the  faid 
J^ifference  from  the  true  hourly  motion  3  2^41'^^,  and  the  Remainder  25^  26^'',  is  the 
hourly  motion  of  the  Moon  fromthe  Sun  feen  to  the  hour  preceeding  the  true  Con- 
jahdk)n»-  ■  ■  ■  '  ■  '  ' 


’  1,1 


CHAP.  XXIX.  , 

To  fnde  thejmervally  or  ffacc between  the  true  and af parent  Conjun^tonof 
the  timihdrih^  »  ^ 

O  the  tiiiie  of  the  true  Conjundionfeompute  the  Paullaxis  LongUudt^isy  of 
the  Moon  from  the  Sun,  and  if  it  be  leffe  then  the  hourly  motion  feen,  divide 
thefame  by  thehourly  nniononfeen,and  the  Quotient,  will  be  the  Intervall, 

•  or  fpace  between  the  true  and  apparent  Conjundion,  to  be  fubftraded  from 
the  cirne  of  thettue^Conjundionih  the  Oriehcall  Quadrant,  and  to  be  added  in  the 
Ocddentali.Butif  the  greater  then  the  hourly  motion  of  the 

Moon  from  the  Sun  feen, firB:  take  the  hourly  motion  feen  out  of  the  Par  allaxis  Longi- 
rudmisAT^d  the  Refidue  part  by  the  hourly  motion  of  the  Moon  from  the  Sun  feen-for 
the  hour  wherein  it  fals,  and  the  Quotus  will  give  the  fpace  of  time  above  one  hour, 
between  the  true  and  apparent  Conjundion,  either  to  be  added  to  the  time  of  the 
tfue^Conjundion,  or  to  be  fubftraded  from  the  fame,  according  as  it  happens  in  the 
Orientall  or  Occidental!  partSr  of  the  Ecliptique,  as  hath  been  faid  . before. 

E  X  A  M  p  L  E  .V  At  the  time  of  the  true  Conjuadipn  of  the  Sun  and  Mooq  to  happen 
iC^^  Augup:  2  2^p^43'''',  (which  fals  in  the  QrientaU  Qtwdfant,^ according  to  the 
-  eit  ^liichtimQ  the  Para/laxisLQngpt^di^^  is  from  which  I  de*' 

dud  the  hourly  njo^fion  feen  25^  26-''',  and  there  fejifeins  2^  thereforpl^  get 

the  P'arallaxis  Lon^udini^J^Q  i  of  an  hour  fooner,  and  I  finde  the  Difference  of  the 
the  Parallaxis  Longftndinis  ^xiivJ^nng  to  1 5''  to  be,  i'  *34'^,  and  therefore  the  inotiori 
of  the  Moon  from  the  Sun  feen  agreeing  to  1 5',  is  6'  36",  by  which  I  dmde  the  Re¬ 
mainder  of  the  Parallaxis  Longitnddnis,  2'  28^,  and  the  ^mtns  5'  is  the  inealure 
of  time  above  one  hour,  that  the  viftble  Conjundion  antecedes  the  true. 

Apparent  time  of  the  true  Conjundion  at  Aa^ufi  1  22  043 

^  Intervall  of  the  true  and  vifi  Me  Con  jund^on^  Sub  fir a^  i  >  5  29 

• ^ Time  ofthevifible  Conjundion  at  I  '  '  '^Amfifi  i  20  ^55  14 

-  If  you  would  Htidw  whethdrthi^he  thd  exdd'tjiue  pf  the  ymbije  Cpnjundipq^  or  no, 
feek  the  Parallaxis  LongitHd^^^  tirae^pf  th6  vifible  Cphiupdipn  ‘  aqd  ilio  the 

true  diftance  of  the  Sun  and  Moon  by  the  true  hourly  motion^  for  if  tfiefe"  two  fhall 
be  equall,  you  may  conclude  the  vifible  Conjundion  is  truly  foUnd,  but  if  otiWrways, 
the  time  of  the  vifible  Conjundion  is'to  be  Corfeded-^  \  '  ‘ 

Example.  At  the  time  of  the  vifible  Conjundion.  to  be  1654,  Augufl,  20^ 
55' 14'',  Ifinde  the Longitudinistoht^fi towards  theEafl,  and  the 
true  Diftance  of  the  Moon  from  the  Sun  to  be  alfo  3  5'  45"' towards  the  Weft,  and  bc- 
caiife  they  are  equall,  I  conclude  the  vifible  Conjundion  is  precifely  found. 


"4 


t,  ♦  /  •'  .  9-  A.  I 


T 


C 
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CHAP.  XXXIII. 

To  find  the  apparent  Latiude  of  the  Moon  at  the  time  of  th€vifibkCOn]unBionk 

H'Aving  found  the  time  of  the  vifibleConjundion,  and  redified  the  place  of 
the  Moon  to  the  time  of  the  true  Conjundion,  then  by  the  true  hourly  mo¬ 
tion, compute  the  true  motion  of  the  Moon  for  the  Intervall  or  fpace  between 
the  true  and  apparent  Conjundion,  which  adde  to,  or  fubftradfrom  ,  the 
true  motion  of  the  Moon  at  the  time  of  the  true  Conjundion ,  according  as  the  vi- 
fible  ,  precedes  or  fuccecds  the  true  ,  and  you  (hall  thereby  obtein  her  true  place 
at  the  time  of  the  vifible  Conjundion.  In  like  manner  are  you  to  reduce  the  place  of 
her  Node  Afcending  to  the  vifible  Con  jundion,  then  dedud  the  motion  of  her  Node 
Afcending,from  the  true  motion  ofthe  Moon,  the  Remainder  will  be  the  Anomalie 
oftheMoonsLatitudeatthetimeofthe  vifible  Conjundion,  by  which  (according 
to  the  5  Chap.)  you  may  obtein  her  Latitude ,  then,  as  before  is  taught;  you  muft 
alfo  to  the  fame  inftant,  calculate  the  TaralUxls  Latitudims,  then  conOder  whether 
they  be  both  of  one  affedion,  that  is  to  fay,  both  North,  or  both  South,  if  they  b  e, 
adde  her  Parallax  arid  Latitude  together,  but  if  they  be  of  different  affedions,  name¬ 
ly,  the  one  North,  and  the  other  South,  then  fubftrad  the  leffer  from  the  greater, 
for  fo  the  Aggregate,  or  Difference,  willbew  the  apparent  Latitude  of  the  Moon  at 
the  time  ofthe  vifible  Conjundion,  either  Northward,  or  Southward,  which  you 
may  always  know  by  the  propriety  of  the  greater  number,  for  the  Latitude  of  the 
Moon  feen  will  be  ofthe  fame  Denomination  and  Species  that  the  greater  number 
is  of,  &c. 

An  illufiration  by  Example, 

‘  '  s  D  ' 

Place  of  C  at  time  ofthe  true  (f.  4  ip  34  2j 

Motion  of  C  agreeing  to  the  Intervall  of  the  true  and  vifible  Subjlr,  3817 

Tme  place  ofC  at  time  ofthe  vifible  cf.  4  18  55  g 

PlaceofherNodeAfcend.  at  time  ofthe  vifible  <^.  ^  SubfiraB  10  25  9  iz 

True  motion  of  C  Latitude  from  Q  at  time  of  vifible  Conjundion.  5  23  4^  56 

Therefore  her  true  Latitude.  '  'North  Defc.  32  27 

P ar allaxis  Latitudmis  oi Q-  SmthSnbfiraB  2647 

Refts  Latitude  of  C  feen*  North  Defcend, 


^  Ad 


CHAP.  XXXIV. 

To finde  how  many  Digits  the  Sun  will  be  Eclipfed. 

FRom  the  Aggregate  of  the  Semidiameters  of  the  Sun  and  the  Moon,  dedud 
the  apparent  Latitude  of  the  Moon  at  the  time  ofthe  vifible  Conjundion,  the 
Remainder  will  be  the  Parts  deficient,  which  beirigobteined :  the  Analogic  is. 
As  the  Diameter  of  the  Sun  32'  28'',  is  to  12  Dig.  fo  is  the  Parts  Deficient 
27' 6",  to  10  Dig- o' 59''. 

The  Operation  by  the  Sexagenary  Table* 

* 

27  d 
12 


[[10  Dig.  o'  5:9". 

Therfore  the  Digits  Eclipfed. 
are  10  Dig.  o'  59  . 


Aggregate  5  12 

DiaLterO  32  28 


20 

4  40 


5  24  40 

f  I  ■  ■■ 

Rcfta  o  32 
Diameter  O  32  28 
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CHAP.  XXXV. 

To pnde  the  Minutes  snd  time  0f  Incidence ^  Emerfion^  and  Duration  df  the 
Suns  Eclipfe, 

IN  the  fecoiid  Book  29  Ch^p.  you  have  fufficient  Dire<!iions  to  finde  the  triihiiteS 
of  Incidence,  nevcrtheleffe  it  cannot  here  be  arniffe  (according  to  the  fundamen¬ 
tal!  grounds  there  delivered)  to  annex  the  Operation  applyed  to  our  prefent  pur- 
ppfe.  ’ 

In  the  Eciipfe  of  the  Siih  before  treated  of,  to  be  1(^54,  the  Summe  of  the  Smidi- 
ametersofthe0and  C  being  reduced  into  fecoilds  ,  is  1966"^  and  the  Latitude  of 
the  Moon  feen  5' 40'',  or  (being  reduced)  340'^. 

The  Operation. 

Summe  of  the  Semidiameters  of  J0  and  C 

Latitude  of  the  ^  feen  340 


Summe  2306 
Difference  162^ 


3,362859 

3,211120 


-  ,  Aggregate  6,^7^919 

Minutes  of  Incidence  3  2^  1 or  1 9  36''.  Semi-aggreg.  3,286989 

Lallly  ,tQ  finde  the  time  of  Incidence  and  Emerfion ,  we  mull  get  the  hourly  moti¬ 
on  feen,  (as  is  before  taught)  for  the  hour  preceding  the  vifible  Conjundion,  and  alio 
for  the  hour  fucceeding  it :  by  the  former  whereof,  divide  the  minutes  of  Incidence 
and  the  Quotient  will  be  the  time  of  Incidence,  and  by  making  Divilion  by  the  latter, 
the  Quotient  will  be  the  time  of  Emerfion. 

As  in  the  Eciipfe  of  the  Sun,  to  be  1 654,  Augufi  2<i  A.  M,  the  hourly  motion  feen^ 
to  the  hour  preceding  the  vifible  Conjundion  is  27'  2",  and  to  the  hour  fucceeding  it 
24'  45'',  therefore, to  finde  the  time  of  Incidence  and  Emerfion,  I  work  as  followeth. 


Minutes  of  Incidence  3  2'  16'' 

Refts  5  14' 

Hourly  motion  27  2 

4  57 
o  22 


Refi$ 

Hourly  motion 


4  57  22 

16  38 
27  2 


Minutes  of  Incidence  3  2'  1 6'^ 

Refts  7  31 
Hourly  motion  24  45 


Hence  the  time  of  Incidence  is 
The  time  of  Emerfion 
The  totall  duration 


7  12 

7  ^5  3Q 

Refts  5  30 

Hourly  motion  24  45 

H  /  // 
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1  18  13 

2  29  50 


CHAP.  XXX  VL 

Te  finde  the  Intern) aU  between  the  vifible  ConjunHion ,  and  the  greatefl 
obfeuration. 

With  the  Latitude  of  the  Moonfeen,  enter  the  Table  of  the  Diftance  of  the 
true  or  vifible  cf  or  cP  O  C  from  the  greateft  Obfeuration,  and  the  Di¬ 
ftance  there  found, divide  bV  the  hourely  motion  feen,  the  will  give 

the  Intcrvall  of  time  to  be  added,  or  fubftrafted  (according  to  the  Titles) 
to  or  from  the  vifible  Conjunftion,  fo  will  the  Summe,  or  Difference, (hew  the  time  of 
the  greateft  Obfeuration.  '  E't- 


Harmonigon  Coble ste. 


Example.  The  Latitude  of  the  Moonfeen  in  our  Eclipfe  5^  40'',  North-Def- 


cending,  oiveth  the  Intervall  29",  with  the  Title  Adde  divided  (as  in  manner 

aforefaidy  by  the  hourly  motion  feen,  for  the  hour  following  the  vifible  Conjundion 
24''  4/'',  pointeth  out  the  Intervall  of  time  between  the  vifible  Conjundion  and  grea- 
teft  Obfcuration  I''  10''' to  be  added,  whereby  the  greateft  Obfcuration  is  at  g**  56'' 
24'''  in  the  morning,  from  which  fubftrading  the  time  of  Incidence,  fheweth  the  be- 
ginningofthe  Eclipfe,  and  adding  thereto  the  time  of  emerfiou,  the  Aggregate  wil 
Ihew  the  time  of  the  ending  of  the  Eclipfe.  ^ 

Time  of  greateft  Obfcuration,  '  2  8  56  24 

Time  of  Incidence, .  ■  Sdfiraa  t  i.i  ?7 

Time  oftbe  beginning  of  the  Eclipfe.  ,  7  44  47 

Time  of  emerfion.  Adde  .  i  18  ij 


Time  of  the  end  of  the  Eclipfe 


10  14  37 


Vide  Lib,  1.  cap.  3c. 


CHAP.  XXXVII. 


'  T 0  ^nde  the  a’pfAveat  Latitude  of  the  Moon  at  the  hegiunwg  and  ending  of 
the  Eclipje. 

According  to  the  Diredions  before  laid  down,  calculate  the  true  Latitude  of 
thii  Moon,  ^nd  the  Par alUxM  Latim^^^  the  time  of  the  beginning 

and  ending  ofthe  Edipfe,  which  y^pu  are  to  conferre  together,  making  addn 
tion,  or  fubftradion,  as  you  are  difed|?|i  C  hapter  3  3,  and  you  (hail  have  the 
Latitudo  apparens,  oriatitude  fecn,  bothlo  the  beginning  and  ending  of  the  Eclipfe. 

Example.  At  tK  beginning  of  the  Eclipfe^  the.  tm  Latitude  of  the  Moon  is 
5  5^  North,  and  the  ParMaxis  Imttdmisr  ^16^  South,  dnd  becaufe  they  are 
of  different  affedions,  I  take  their  Difference  9^  which  fheweth  that  the  Latitude 
of  the  Moonfeen  at  the  beginning of  the  Eclipfe,  is  9/9^^  North'  Again,  at  the  end 
of  the  Eclipfe,  the  Latitude  of  the  Moon  is  28^  22^^  North,  and  the  ParaUaxis  Lantu^ 
28^  .South,  whiclfdeduded  from  the  former,  leaveth  the  Latitude  of  the 
Moon  feenat  the  end  of  the  Eclipfe  o''  1 0'^  North. 


CHAP.  XX  XVII  I. 

^  Todefertbe  the  Eclipfe  of  the  Sun  in  piano..  * 

Delineation  of  the  Suns  Eclipfe  differs  not  much  from  the  Moons^  for  in 
i  the  following  Figure ,  on  the  Point  A,  (the  inter fedion  of  the  Orthogonall 
M  lines)  draw  a  Circle,  which  may  contein  the  Semidiameters  of  the  Sun  and 
Moon,  and  then  place  the  apparent  Latitude  at  the  beginning  and  ending  of  . 
the  Eclipfe,  as  you  were  direded  in  the  Moons  Eclipfe.  .  .  * 

Example.  In  the  Eclipfe  of  the  Sun  to  be  1 654,  ^ugufi  2*^,  the  Semidiameter  of 
the  Sun  is  16^  14^'',  and  the  Semidiameter  of  the  Moon  16*  32^^,  alfo  the  apparent 
Latitude  of  the  Moon  at  the  beginning  is  9^  9^'  North,  and  at  the  end  North, 

therefore  (in  the  Figure  following)  on  the  Center  A  ,  I  deferibe  a  Circle  reprefen- 
ting  the  Sun,  whofe  Semidiameter- A  C  (hall  contcin  1 6\  14",  then  t>om  the  Center 
A,  upon  the  line  A  C,  I  number  the  apparent  Latitude  in  the  beginning  of  the  Eclipfe 
9'  9''  North,  drawing  forth  the  line  K  L,  parallel  to  A  B,  and  likewife.&ora  the  Cen¬ 
ter  A,  upon  the  line  A  C,  I  number  the  Latitudo  apparent,  at  the  enef  -  of  .the  Eclipfe 
o'  10"  North,  drawing  the  line  D  E,  parallel  to  A  F,  then  extend  a  line  from  L  to^E, 
which  Ihall  (ignifie  the  way  of  the  Moon  during  the  time  of  the  upoii  :irhi^ 

line  deferihe  three  Moons,  whereof  the  firft  upon  the  Center  L,  fbewe  her  pl^^c^ar 
beginning  of  the  Eclipfe,  the  fecond  upon  the  Center  (hews  licf-place  at  t^e.  df^d-  * 
die  ofthe^^Eclipfe,  and  the  third  upon  the' Center  E,  her.  place  at  jthe  end  qf 


the  Eclipfe,  as  may  appear  by  the  following  iScheme 


s  . 


Harmqnicon  Goeleste^  135 

I 

A  Figure  thereof. 


4k 


CHAP  XXXIX.. 


A  Synopfis  of  the  Calculation^ 


s 

....  ^ 

I  He  middle  Con  juhdion  of  the  LuminiKcs.  Auguft  2 

t  he  Intervall  of  the  middle  and  true  Conjunftion.  Sdp 

The  middle  time  of  the  true  Conjunftion.  Afigufi  /  1 

^Equation  of  Time.  .  .1  r 

the  apparent  time  of  the  true  Conjunftion.  /■  r^Augufi  i 

The  Co-arquate  Anomalie  of  the  ,  “  •  '  i 

The  Cp-a^quate  Anomalie  of  the  t  •  . 

The  true  place  of  ©  (and  C  in  her  Grbite.)\  .  ^ 

Motion  of  the  Moons  Node  Afcending.  ^  . 

Hence  the  Anomalie  of  her  Latitude  from  Q.  . 

Therefore  her  trqe  Latitude. 

Reduftion  adde.'p  .  , 

Place  6f  C  in  the  ficliptique.  p  '  ^  <51 

'  '  ©  '  '  P 

Hourly  motion  of  the  C* 

Cfrom©. 

By  which  dividing  the  Reduftion,  the  Quotient  in  time  is  S Hbfl, 
Exaft  time  ‘of  the  true  Conjunftion  at  Lonhn.  Aagufi  i 

At  which  titne  the  ©  is  diftant  from  the  Meridian. 


ji: 


North  Vefceniing 


10 

) , 

5 


And  the  C* 

Declination  of  the  O. 

Declination  of  the  C  .  ■ 

Right^Afcenfion  of  the  O. 

Right^  Afcenhon  of  the  C 
Altitude  of  the  ©. 

Altitude  of  the  C  \ 

Diftance  ofthe  ©from  the  Earth.  '7  V‘ 

Diftance  of  the  from  the  Earth. 

Parallax  oftheQ  in  the  Circle  of  Altitude.  '  " 

Parallax  of  the  ( in  the  Circle  of  Altitude. 

Parallax  of  the  C  from  the  ©  in  the  Circle  of  Altitude. 

Right  Afcenfion  of  the  . 

Adding  90^*  giveth  the  Oblique  Afcenfion  of  the  point  riling. 


D 

/ 

// 

Ho. 

f 
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10 

2 
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52 

37 

22 

10 

7 

6 

55 

22 

3 

12 

3^ 

5» 

19 

34 

25 

25 

9 

3 

24 

25 

22 

29 

7 

1 

21 
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4^ 

2 

24 

35 

5 

3a 

41 
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29 
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15 
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15 

27 

43 
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0 
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9 

39 
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0 

4d 

43 

38 

101302 
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41  4 

39  28 
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Therefore  the  point  rifing  is. 

The  90^  ofthe  Ediptique. 

The  Paralladicall  angle. 

Hence  the  Parallax  of  the  C  from  the  0  in  Longitude. 

And  the  Parallax  in  Latitude. 

To  one^feceding  the  true  Conjundion. 

The  pl^ce  of  the  0  is 
And  the  place  of  the  C* 

The  Anomalie  of  the  C  Latitude  &om  R. 

Hence  her  true  Latitude. 

Declination  of  the  Sun. 

Declination  of  the  Moon. 

Ri  ght  Afcenfion  of  the  O. 

Right  Afcenfton  of  the  C* 

Altitude  of  the  0. 

Altitude  of  the  C.  > 

Dilfance  of  the  0  from  the  Earth. 

Diftance  of  the  ^  from  the  Earth- 
Parallax  of  the  ©  in  Altitude. 

Parallax  of  the  in  Altitude. 

Parallax  of  the  from  the  0  in  Altitude. 

Right  Afcenlion  of  the 
'Oblique  Afeenfion  of  the  point  riling.  . 

Hence  the  point  riling  Is  .  ’ '  :  >  r: 

Thepo^^ofthe  Ecliptiqtlei 
'  The  Paralladicall  angk.  ^ 

Parallax  of  C  from,0in,Longitude. 

'  Parallax  of  C  from  ©Ih'Latitude.  ^ 

Difference  of  the  Far  allaxis  Longitniinis  in  the  hout  given. 
Hojarly  motion  of  from  0feen. 

Which  lubftraAed  from  xhtParallaxis  Longltudinis 
at  the  time  of  the  true  Conjundion,  leaveth.  ^ 

To  one  hour  1 5^  preceding  the  true.Conjunftion,  Aug* 

The  place  of  the  0  is.  ‘  ^ ‘ 

The  place  of  the  C 

Anomalie  of  the  Moons  Latitude  from 
True  Latitude  of  the  C- 
Declination  of  the  0 . 

Declination  of  the  C  \ 

‘  Right  Afcenlion  of  the  0.  T,  . 

Right  Afcenlion  of  tlieC.  t  ' 

Altitude  of  the  0.  * 

Altitude  ofthe  C- 
Diftance  ofthe  0  from  the  Earth. 

Diftance  of  the  ^  from  the  Earth. 

Parallax  of  the'©  in  Altitude. 

Parallax  of  the  (  in  Altitude. 

Parallax  of  the  from  the  0. 

Right  Afcenlion  of  the  Medium  Coeli- 
Oblique  Afcenfion  of  the  Horofeope. 

Therefore  the  Horofeopie,  or  point  riling  is. 

^The^po^*  '  ,,.tV 

The  Paralladicall  angle. 

Parallax  of  the  C  from  the  0  in  Longitude. 

Parallax  pf  the  C  from  the  0  in  Latitude. 

, .True  motion  of  the  C  from  the  O  agreeing  to  1 5'. 
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Difference 
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Piffci^ence  or  the  Tarditaxig  Longitudinis  agreeing  ‘  to  1 5'; 

JVlotiG^of  the  C  from  O  feen,  agreeing  to  1 5'.  ^  ,  :!  Jil  r  ' 


*37 


■  ^ 

J  - 


•A  -- 

•  O)  I 


“T? 


i  i  <  V  ., 

r;  , 


ill  ;r' 


:-  M/i  r  .  :  nv 

■  fi  I  i-: 


■  A  - 


Tferefore  the  IntearVall  of  the  true  and  vifible  d . 

I^cethe  yifible Conjundion  happeneth.  .> )  r-y/  -j;  •  „ :  -  d 
Ayv time  the  ©  is  in. 

And  the  C« 

Aiior^alie  ofthe  C  Latitude  from  Q; 

Tlie  true  Latitude  of  the  C  • 

I^ecliaation  of  the  Sun. 

D^lination  <?f  the  Moon. 
iSghc  Afcention  of  the  Sun. 

Kighc  Afeenfion  of  the  Mooti. 

Altitude  of  the  Sun. 

Aidtude  of  the  Moon. 

Parallax  of  the  0  in  altitude. 

Parallax pf  the  C  in  altitude. 

Parallax  of  the  C  from  the  0  in  altitiicki 
Ri^.t  Afeenfion  of  the  Ccslu 

Oblique  Afeenfion  of  the  Point  rifing. 

The  point  rifing. 

The  90  degree. 

The  Paralladicall  angle. .  ‘  .  ‘ 

Parallax  of  the  1  from  0  in  Longitude. 

Parallax  of  the  C  from  the  0  in;  Latitude 

TYiiedifianceoftheOandC*  !  ^i.v  , 

which  being  exaEhlj  (equivalent  to  ffe  Pafalb|X^5‘LoflgiCudiin^^ 
Jhewethfhevijible  QC.,^^recifeljjehHnei  i^;  >  . 

From  the  true  Latitude  of  the  C  ^ 

Taking  the  Parallaxis  JLat.  it  i^ayeth  the  Latkttdfr 
Semidiameter  of  the  0* 

SemidmmeteroftheC 
Summe  of  the  Semidiameters. 

Part  Deficient. 

Digits  Eclipfed,  lo'^o'  5p'> 

Minutes  of  Incidence. 

To  one  hour  preceding  the  vfible  . 

The  place  pf  the  0  is,  < 

The  place  ^f  thc<. 

Anomalie  of  the  Moons  Latitude  from  Q. 

True  Latitude  of  the  C» 

Declination  of  the  0. 

Declination  of  the  C* 

Right  Afeenfion  of  the  0^ 

Right  Afeenfion  of  the  C  * 

Altitude  of  the  ©. 

Altitude  of  the  C-  % 

Parallax  of  the  ©  in  altitudci 
Parallax  of  the  C  in  altitude. 

Parallax  ofthe  C  frotn  the  Q. 

Right  Xfeenfion  of  the  Medium  Cotlu 
Oblique  Afeenfion  of  the  point  rifing. 

Therefore  the  Point  riling  in  Latitude  51**  32'  is. 

The90‘*. 

The  Paralladicall  angle. 

Parallax  of  the  C  from  O  in  Longitude. 
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Parallax  of  the  C  froin  ^  in  Latitude 
To  one  hour  after  the  vifible  d, 

The  place  of  the  0  i^  ^  ' 

^  And  the  placeofthe  C* '!  " 

.  Anomalie  of  the  MojonsT-atitudc  from  fj. 

The  true  Latitude  of  the  C* 

IDedination  of  the  O. 

Declination  of  the  C- 
Right  Afcenfion  of  the*©, 
r  Right  Afdcnfion  of  the  C- 
ctAldtudclpf  the  0. 

^Altitude  of  the  C 
oParaliax  of  the  ©  in  Altitude. 
oParaliax^f  the  ^  in  Altitude. 

*  parailaxof  the  C  from  the  0. 

©Right  Afcenfion  of  the  Medium  Cali* 

(^Oblique  Aicenfion  of  the  point  rifing. 

<Therl^orethe  point  rifing  in  Latitude  $1^32'  is 
^The-^'^  of  the  Ecliptique. 

T  he Rir^liiifticall  angle.  ■  ; 

rPar^lIax  pf  C  from  0  in  Longitude. 

^rdlax  pf  (;  from  ©  in  Latitude. 

'^Hourly  motion  of  C  from  G  feen  to  i  hour  before  the  vifible 
^^ourly  motion  of  Q  from  0  feen  to  i  hour  after  the '  Vifible 
ypividing  the  minutes  of  Incidence  by  the  hourly  motion  feen? 
;t;o  I  tour  before  the  vifible  d,  &veth  the  time  of  Incidence.^ 
So  dividing  the  min.,df  Midehce  by  the  hourly  motion  feen  to 
1  hour  after  the  vifible  ci  24'  45'',giveth^het1me  'ofErnerfion. 
rThetotall Duration:’  '  . V.  ,  .  .  , 

eXhevLatitude  of  the !(}  feen  5'  40'^  h5cirth  Defc.‘  giV^th  the  Infcer^^ 
vail'ip",  Mde^  which  divided  by  the  hourly  motion  (the  hour 
after  the  vifible  c^)  giveth  the  Intervail  of  time  between  the 
yifiWe  6  and  the  greatell:  Obfeuration  to  be  added. 

North  Defc. 
North  De/c. 
Ho 

n  r  Beginning  of  the  Eclipfe  at  London 
f ;  I  The  time  of  the  vifible  Conjundion 
'  £  Thbgreateft  Obfeuration. 

The  end  of  the  Eclipfe. 

4  Tjpe  of  the  Eclipfe » 

?C 


29  s® 


I  .10 


l^atitu^e  of  the ‘Moon  feen 
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7  44  47 

8  yj  14 

8  56  24 
10  14  37 
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AN  APPENDIX: 

Conteining  luch  Obfervations  of  the  Planets  Places, 
as  h|vc  been  made  by  the  Author  and  others. 

§  I.  obfervations  of  the  Suns  Place, 

P^Nno  1^86,  Noble  obferved  the  Vernall  iEquinodlall  the 

'  "  lodayof  Mareh,at9  houres  2  min.  P.  M. 

For  the  difference  of  Meridians  of  London  and  Vranlhunr, 
muft  be  fubftraded  50  min.  hence  the  time  m  the  Meridian  of 
London  is  March  the  10  day ,  b  hou.  i  zmin. 


The  middle  motion  of  the  Sun  is 
Aphelion  of  the  Sun  fubftrafted 


Anomalie  of  the  Sun. 
.Equation  of  the  Sun  added 
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I  Aphel.  © 

’  S  Fk  / 
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j  5  28  15 


8  22  2p  35 

2  02  10  I 


Therefore  the  Sun  wa?  in.  Y  cq  oo  oo  1  Agreeing  toObfervatio. 

Annoi588,March'p*  20>>  45'  Tycfo  again  obferves  the  Vernall  ^Equinox  at 
Vraniburge, 


The  middle  motion  of  the  Sun. 
Aphelion  of  the  Sun  fubftraded 


Anomalie  of  the  Sun 
^Equation  of  the  Sun  added 


0 

S  D  ' 
it  27  58  01 
3  OS  jo  Ip 

'8  22  27  42 
02  to 


Aphel.  0 

s  b  '  " 

3  5  30  Ip 


ivnuuAC  luvuvii  wiiv. 

Aphelion  of  Suniubftradcd 
Anomalie  of  the  Sua 
Equation  of  theSun  fubfti. 
The  Suns  true  place 


AphcK© 

S  D  /  " 

3  05  14  28 


Therefore  the  Sun  was  in  -  j  Y  00  00  n  j  Differing  but  i  of  a  mp 

nute  from  Obfervation.  •  u  u  d 

The  Illuftrious  Prince  william  Landgrave  of  Hajjfia^  t*y4nm  1 57  2,  Odober  t^  3 
at  Noon,  he  obferved  the  0  in  20*^  d  ^  *•  See  the  Hajfiaqae  Obfervation.  pubiiiheu 
by  Snellius :  The  difference  of  Meridians  is  38'.  therefore  at  London  ,the  time  is,  Octo¬ 
ber  2^^  23*'  22',  at  which  time  the  0  place  is  required. 

\  0 

S  D  ^  7' 

Middle  motion  of  the  Sun  16220105 

3051428 

3  16  46  37 
•:!  58  *27 

Aiic  c.uiw  Ui-utv  p>u<vv.  .  ,  6  20,02  38.  _ 

the  Calculation  and  Obfervation  is  i>  3  8'',  which  is  not  a  difference  percepcable,  _buc  1 
queftion  the  Obfervation,  becaufe  other  Obfervations  feeme  to  contradift  it,  befides, 
I  dare  be  bold  to  fay  (with  Eichfiade )  that  fo  fthall  a  difference,  fhould  it  be  hallMcmom, 
could  not  bletnilh  the  certainty  of  my  Tables,  ■  for  that  the  moll  exaft  and  accurate 
Tables  in  being,  or  that  may  be  expeded,  can  feldome  or  never  level!  (in  the  places  of 
the  ©  C  and  Stars)  heerer  then  the  15  part  of  a  Degree,  asall  Allronomep  tellifie 
with  iovnt  confent ;  which  I  may  alfo  affirm  bfmany  Obfervations^  wherein  errour 
-  ^  '  V  2  • may 


Here  the  difference  between 


may  arife,  either  by  fallacy  of  the  Inftrument,  or  want  of  care,  and  albeit  the  Inflru- 
ment  he  and  never  fo  much  Circumfpedion  ufed,  yet  a  difference  will  many 
times  be,  coiihdering  the  parvity,  and  infenlible  magnitude  the  Inllrumeiit  bears  to 
the  vaft  didance  of  the  Objed. 


Afi  obfcrvatiQn  ef  the  Moon  and  the  Star  called  Aldcbaran^  or 
the  Buis  cvc. 


ANno  1 644,  December  29^*  at  9^  1 5^  P.  M.  I  obferved  that  the  higher  part  of  the 
Moondidcover,  andeclipfetheP^/frj'ffrom  my  fight,  and  this  Obfervation 
was  made  at  iV- where  the  Elevation  is  52*^  J,  and  the  diftance  of 
the  Meridian  from  London  ad  Occafum-  ^ 

The  true  place  of  the  Sun  from  the  Earth  was  then  9^  30'^  and  the  middle 
mot  ions  of  the  Moon  as  followeth.  - 


c 

%  ^  ^  " 
2  04  q8  52 
7  09  19  0(5 

Aphel.  C  Node  Afc.  > 

s  d  ^  s  d  ^ 

7  09  19  06  5  00  40  44 

Aphelion  of  the  Moon  fubftraded.  * 

i  ..  ..  ...  1.  - 

6  24  49  46 
02  02  c8 

1 

Anomalie  of  the  Moon. 

./Equation  adde.  , 

6  27  CO  54 
2  06  20  00 

Anomalie  of  the  Moon  aequated. 

Place  of  the  Moon  aequated.  ' 

9  19  09  30 
4  17  10  30 

True  place  of  the  Sun. 

Diftance  of  the  Moon  from  the  Sun. 

27  42 
ci  17  10 

Proportional!  minutes.  \  . 

The  Variation  and  Refledion  fubftrad. 

2  05  02  50 
5  00  40  44 

Therefore  the  Moons  true  place  1  n  her  Orbite. 

Node  Afcend  ing  C  fubftrad . 

9  04  22  06 
oi  0^ 

y . .  , 

True  motion  of  the  Moons  Latitude* 

Redudion  Adde. 

3105  03  yj 
04  yp  07 

True  place  of  the  Moon  in  the  Ecliptique. 

Simple  Latitude  of  the  Moon. 

! 

00 

0  '■-J 

Exceffe. 

The  Proportionall  part  Adde. 

oy  07  y7 

Therefore  the  true  Latitude  of  the  C  South  . 

According  to  the  Dodrine  of  the  fecond  Book  24  chaf.  the  Parallax  of  the  Moon 
in  Longitude  was  9^  lo'^^in  Latitude  3  5'  3  and  becaufe  the  Moon  was  in  the  Occi¬ 
dental!  Quadrant  of  the  Sign!  fer,  her  Parallax  of  Longitude  muft  be  deduded  from 
her  true  place,  therefore  the  Vifible  place  of  the  Moons  Center  was  54^  43''^  jt^  and 

her  A pparent  Latitude  5*^  43 3  2^'  towards  the  South.  At  the  fame  time  the  true  place 
of  zAldebaran^  was  4^  5  8^  49^"^  IT,  and  the  Latitude  5^31^  South,  hence  the  Difference 
of  Longitude  is  5^  54^^^,  and  the  Difference  of  Latitude  1 2^  3  2''^  fo  that  the-  Star  AUe- 
was  diftant  from  the  Center  of  the  Moon  towards  the  North-Weft  ly*  58^^, 
but  tbe  Semidiameter  of  the  Moon  was  16^  54''^,  and  therefore  cov^ered  < 
cxadly  as  I  obferved  at  ‘  <  ‘ 

^3.  Obfervations  of  Szimn* 

ANno  1583,  September  P.  M,  in  the  Meridian  of  Vranibnrge^  noble  Tycho 

obferved  exadly  in  Opppofidon  of  the  Sun,  in  19^  50'' 

For  the  Difference  ofMeridians  is  to  be  fubftraded  5:0^,  therefore  the  time 
in  tbe  Horizon  (ALondon^  was  3"^  10',  at  which  time  we  (hall  firft  enquire  the  place 

of  the  Sun. 


The 


Anomalie  oft  he  Sun. 
A^lquation  of  the  Sun  fubftrad. 


Therefore  the  Suns  place  was. 


Middle  motion  of  "h- 
Aphelion  of  E  fubftrad. 

^  ^  /  // 
II  26  25  13 

08  25:  3*549^ 

Anomalie  of  E  Excent. 
Equation  fubftrad- 

03  00  48  24 

00  06  34  49 

. 

Place  ofE  from  ©'in  his  Orbe* 
Node  Afcend.  fubftrad. 

II  19  50  24 
03  20  22  03 

*«■  — - -  1 

Refts. 

Redudion  fubftrad. 

07  29  28  21 1 
00  00  01  28 

Place  of  E  from  ©  in  Eclipt. 
Place  of©. 

Anomalie  of  Commutation. 
Complement  to  the  Circle. 

Half  fumme. 

II 19  48  56 
05 19  5:0  51 

06  00  or  55 
05  29  58  05 
00  89  59  02 

00  00  00 1 5 

II  19.48  4  j 

«.  i 

<Sl  19  4843 

Parallax  of  the  Orbe  fubftrad. 
True  mof ion  of  E  from? 
the  Earth.  S  1 

That  is  in 

- - -  - - - 

Place  of  Sun  iT  5^* 

Diflance  of  0  from  Earth  100^2. 


Argument  of  Latitude,  therefore  the 
Inclination  is  2^  37''^  the  Redudion 

and  the  Curtation  <577  parts. 

9  5  5^  Ti  from  ©  in  Orb 

677  Curt.  Sub. 


^54979  Diftance  Curtated. 
100452  Dift.  of  Earth  from  0 


Summe  io554 
Differ.  8545 


31 


27 


4,023430 

3,931725 


Tangent  of  89'  ’i9'  i ?,55i  no 


i7>48?835 


Tdhgmt  of  89  '>8’  4g  i3,4<5o4oy 


o  ot  5?  Par;  of  the  orb 
vpfl  .It  iniT'i  38^  Sk:  for 


the  difference  of  Meridians  is  to  be  addH^®',' fo-that  the  time  of  Obfervatibn  iii 

^  ..  /  ^  _  _  j  1  •  1  _ 


—  The- middle  Motion ‘of  the  ©  is  - 
^"'Aphelion  of  the  ©  fubftrad.',  / 

s  d  • 

1  23  40  57 
3  06  23  12 

Anomalie  of  the  Suit.  -  ^ 

4\i|7'T7.4J 

1  '}Equation  fubftrad. 

'  01  24  48 

Therefore  the  trde  place  of  $En. 

7; 22  16  09 

And  his  Diftance  from  the -Earth.  .. 

,S>87” 

.'f  -t- 


1  Ci 


^  D' 


Middle  motion  of  h; 
Aphelion  ofT^  fubflrad- 


^  °  /  // 
lo  23  3907 

c8  26  51  58 


Anonialie  ofT^. 
^Equation  fnbflrad;.  ^ 


j 


01  26  47  09 
00  05  17  47 


Place  of  I2  from  ©  in  His  Orbice. 
Node  Afcend.  fubffraQ:., 


I  o  18  21  20 
03  20  55  55 


Diftance  of  ^  from  ©  in  his  Or 
bite  985466* 


A 


Refts. 


Redudionfubftrad. 


06  27  25  25 
00  00  CI  22 


Placoofl^from©  in  the  Eclipt. 
Pike  of  ©  from  the  Earth. 


Anomalieof  Commutation. 
Complement  to  the  Circle. 
Halffumme. 


Argument  of  Latitude ,  which 
gives  the  Inclination  96  17'',  the 


Redudion  i'' 22''  and  the  Curta- 


Parallax  of  the  Orbe  fubftrad. 
True  motion  of  Ti  fro  the  Earth- 
Therefore 


10 

18 

19 

1  00 

1 

1 

0 

22 

16 

09 

09 

03 

II 

02 

26 

03 

49 

CO 

43 

01 

54 

00 

0 

40 

09 

lio 

12 

39 

49 

1 

1 

12 

39 

491 

tion  196- 

985270  Diftance  of  E  Curtated. 
98711  Diftance  of  Earth  from  ©. 

Summe  10839/8 1  4,^3  5^23 

Differ.  8865/59  3,9477°^ 

Tangent  of  43^^  1'  54"  9,97oi  37 

13,917^43 

9,88  2820 


Tangent  of  37  21 
Difference 


45. 


40  9  Par.of  Orbe. 


149 


Harmonicon  Coeleste. 

J 

^4.  obfervations  of 


Deducing  50^  IW  me  umcicuet  lYxcimmiia,  5^v^.Lu  Liic  Liiue  <ti.  j^w^uuttr  t.o 
io\  at  which  time  we  are  to  compute  the  places  of  O  and  U  as  in  the  following 

Synopfis.  .  .n-‘  -  •.  ,  ' 

‘  la  G 

'  '  Middle  m  otion  pf  the  Sun 

-  ^  Aphelion  of  the  Sun  fubftraded 

iSt.  .  —  __  _ _ _ _ 


S  D  ' 

1  II  31  58 
.9  05  33  29 


Anomalieof  0 
^Equation  added 


True  place  of  the  0 

And  his  Diftance  from  the  Earth 

‘  '  1 1 


10  05  j8  ^g 
I  57  5<? 

1  13  op  j4 
loioyd 


I  '  J 


I 


In^  Jupiter. 


Middle  motion  ^ 

Aphelion  of  l|,fubftraaed 

Anomalie  of  the  Excent-  of  U 
“^Equation  fubftrad. 

5  D  ' 

7  i6  30  14 

6  07  44  35 

I  08  45:  3p 
3  18  50 

Place  of  U  from  0  inhisOrb. 
Node  Afcend'fubftradf  • 

■7 1?  11 24 
3  05  23  53 

- - !— 1 - ^ 

Argument  of  Latitude  - 

4  07  47  JI 

Reduction  Adde. 

'28 

Place  of  %  fr6m'0-in  Eciipt. 

7.13  II  52 

Place  of  0 

i;i3‘o^54 

Anomalie  of  Commutation.  , 

5  29  58  02 

Halfe  Summe  '  ■ 

89  59  01 

Pariil  lax  of  the  Orbe  adde.  . 

27 

True  motion  of  U  from  Earth 

7  *3  12  ip 

Therefore 'll- is  in  i  i- f  -  ; 

jn  13  12  19 

Diftance  therefore  of  U  from  0  in  his 
Orbe  54244(5.  ‘ 

Therefore  the  inclination  of  It  is  1*^  4^ 
4o''^,theltedudion  28", and  the  cur- 
tation  p2  parts. 

> 

54  25  54  Dift.U  from  ©  Curtated 
loioy^  Diftance  of  Earth  fro  0 


Sutnme  643450 
Differ.  441278 


5,808503 

5,644711 


Tangent  of  8p^  59^  ;  13,544191 


17,188902 

Tangent  of  89^^  58^  34''^:  15,580399 

27  Parall.  of  Orbe 

1595,  September  the  12^1  6^  10',  (or  5^  20'  in  the  Meridian  of  London) 
Tycho  ohkxvtA  U  in  28^  in  Oppofition  of  the  0. 


Middle  motion  of  the  Sun 
Aphelion  of  the  Sun  fubftracSed 

Anomalie  of  the  ;Sun 
^Equation  fubf^faded  : :: 


True  place  of  the  Sun 
His  diftance  from  the  Earth. 


s  D  ' 

6  00  59  50 

3  Q5  3^  Q2 
2  25  21  48 

2^02  II 

5  28  57  39 
100171 


r-% 


I  K^'h-r 


Middle 


i 


7 


•Ha  R  MON  I C  O  N  C  OE  L  E  S  t  E. 


motion  of  V. 

^^Uonof.%jfni:rf^raa.  >,  j  .; 


fir- 


S  D  f- 
ri  3P  4?  58 
i  6074^09, 


AniimaiieO^v  '  , 'V 

}^dation  iuteraa.  J  "p , , 

>  j  i  ’•'it.  J  ' 

sa  55, 

Place  of  U  from  ©  in  his  Orbite. 
Node  Afcend.  fubftrad. 

II  28  53  46 
,  3  05-2451 

Argument  of  Latitude.  ‘ 

Redudion  fubftrad.  '  ^ 

— .1 

8  23  28  55 

- - - 

ri-28  5338 
,5  28  57  3p 

Place  of  from  ©  in  the  Eclipt. 

Place  of  the©.  .  ■  " 

»  ... 

Anomalie  of  Commutation. 
Complement.  ■  v» 

d  00  04  01  1 
5  29  55  59 

■  1  1 

Halffumme. 

Parallax  of  the  Orbe  fubftrad  - 

,  8p  58 

'  I'OO 

True  mot.  of  from  the  Earth, 
that  is  in 

11  28  52.38 
K  28  52  98 

Ij.  ftom  ©  in  his  Grbite  497i6S- 

'V  ' 


Tfie  Inclination  is  2/  17'',  the 
Redudion  8'',and  the  Curtatid  145. 
497^66  ^  from  0  in  his  Orbite» 
146  Curtation  fuhftrad. 

497  2  20  Diftance  curtated. 

.  100171  Diftanceof  Earthfro  0. 


c 


Summe  .597391 

Difference  397049  ^  3ii9S844 

Tangent  of  89^58^0'',  13,235244 

15,83408s 

Tangent  of  89  57  0 

f  o^aral.  of  Orbe- 

ohfervatiom  of 

\  Nm  i$  91 -if  7^43^theftarofd‘ wasobfcrvedinOppofitionof  the  0  in 

the 'Difference  of  the  Meridians  of  and  z;r4^»w,wc  are  to  abate 

to'  &  ther^orc  the  time  of  this  Obfcrvation,was  (in  the  Merid.  of  Lmdon)  at  6“  53  • 

’  "  "  a-ht  Operation/ 

J'  S  D  ^  ''t 

a  2.5  ,24  33 

3'  533  37 


m-.r  I  ♦  I 


i  ‘ 


»  > 


■  A  t  • 


Middle  motion  of  the  0«  . 
Aphelion  of  0  fiibftrad.  , 

Anomali'e  of  the  0« 
iEquation  of  0  adde. 


Diftance  of  ©  from  the  Earth 
True  pjace,  of  the©. 


II  20  50  55 
Tp  II 

101780 
2  26  43  ,44 


Middle  motion  of 
Aphelion  of  cf  fubflraft. 


Anomalie  of  theExcentr. 
^Equation  fubftrad. 

Place  of  from  ©  in  his  Orbite. 
Node  Afcend.  fubftrai^. 

Argument  of  Latitude.  .  ^  * 

Redudion  fubftrad. 


Place  of  from  0  in  the  Eclipt 
Place  of  the  Sun. _ _ 

Anomalie  of  Commutation. 
Complement. 

Halffumrae. 


Parallax  of  the  Orbe  fubftrad. 
True  raot.  of  S  from  the  Earth. 

That  is 

Agreeing  to  Obfcrvation 


s  D  '  " 
90548  03 
4  28  48  24 

4  59^  39 
0903  35 

8  2544  28 

1  i5  36  31 

—  III  I 

71007  57 
00  5  2 

82643  3d 

2  2d  43  44 

6  00  00  08 

5  29  59  52 
8p  59  5d 

30 

8  26  43  06 
•?2643 


4  .  .  ‘ 

Diftance  of  jj  from  0  in  hi*  Orbe 

144674. 


■  the  ReduAion  of  ^  51".*?  Curtati¬ 
on  53. 


.  > 


jimjo 


144  Harmonic  ON  C  oe  l  e  s  t  • 

^nno  I  <544,  November  27^  at  7  in  the  m6rning,I  obferved  <?  almoft  ful  North, from  a 
flarof  the  third  magnitude,  call’d  he  was  obfe'rvek  by 

Inftrument  to  be  3**  ^  from  the  ffar  towards  die  North, and  about ihtec' times  hi*i» 
meterfrom  the  Pole-line  towards  the  Weft,  and  becaufe  the  Right  Alcenfions  of 
and  the  ftai:  do  both  agree  with  the  Zodiacall  Arch  J I  concluded,'  that  cf  wanted  iuft 


■  ,  ./  -  .  ?  '  -  '  ‘1 

-  V  ,  V  .  .  ^  .  Th^  Operation. 

■  1  {  J ,  .  ..  ,-  ,1. *4.. .  j  J  ■  ) 

A\y  »  ii>;  « 

•  J 

•  ■«  J 

'w'  a  -  J  4 

!w;  ?  -. 

•  *  A  »  A  ^ 

-  i  • 

•* .  '  • 

-V  ,p 

-''4a  S  < 

\  ^  ‘  *  ^  i'‘  I 

.•4--,  n/J  sij  ^  o  . 

^  r  ii.  >  v,  i  11 1 C-)  I  Middle  motion  of  0 . 

Aphclion.ofO  fubftrad. 

S 

8 

3 

D  '  ,7 
Id  55  Id 
-  6  28  33 

4  *  ;  ■' 

^  '  J 

* 

\  "  Anbnialieofthe©. ,  ^  . 

C  X .  • :  ] r  ^  i  ^  iEquation  of  G  fubftf  a<ft . - 

5 

* 

10  6  42 

-  -  4V35? 

*’>  ->'  :  ■> 

w:c''  ,  Diffance  of  0  from  the^arth. 

-  ^  '  ^  .  lirue  place  of  the  Sun. 

V-'  -cv-  c  ■*  *'.  - ^ — 

8 

*  '  ^  •  J .  m  % 

98336 
*5  52  371 

*  A  '\*- 

/>  v./;  ^ »-  - 

,  Middle  mpti on  of  u  .  9  :j  ^ j.. 
Aphelion  of  ^^fubftraft. 

s  b  '  " 
2  ill  op  22 

4  55  jp 

ii-  ^  ^ 

Diftaiice  of  d*  frorh  ©  in  his  Orbc 
I  56267 

Hence  the  Inclination  of  c5'is  2^4''^ 
the  Redudion  4p^'',  and  the  Curtatio 
25pkfts.  •  - 

15,62,67  d  from  .  0  in  .his  Orbite. 
//  2 5'^ ^urtation fubftrad. 

:  _L'  '  -  •  '-J  ■  . .  ,  :  ■  t 

Anomalie  of  d'. 
iEquation-of  c?,iAdde.^  .  , 

Place  of  S  from  0  in  his  Orbite. 
ti^ode  Afcend.t  fubfrradc  I'  i;  - 

J  .  r'  .  ,  /  T  -  V.  -  .  X-  . 

9  II  Id  03 
ro  05  58 

1  .  ,  -v^ 

2  21  15  20 
I  X7  t5'  22‘ 

Argument  of  Latitude. " 
Rcdudion  fubftrad..  \  < 

C  ^'19,18 
, 

11 56242  Diftance  of  cf  from  Q  Cur. 

,  98  3  3  <5  Diftance  of  Earth  from©! 

Place  of  c?  from  0  in  the  ^Eclipt. 
True  place  of  the  Sun. 

■  2  14  'lif 

8 

.S:ui^e  j,54578,  •  3,405820 

Differ.  -  57906J  2,762725 

T aiigent-  9f  87“  19''  3^-',  1 1 , 3  29265 

„  14.091988 

'Tat^ent  of  78  21  39  10,686168 

'  A^r.  165  40  42,  Ang.  of  E16. 

DifF.  8  57  24,Paral,ofOrb. 

Anomalie  of  CommiVutibn.  " 
The  half  fumme.  <  '  _ 

V  24  38  06 
87.1?  °3 

Parallax  of  the  Orbe,  Adde. ' 
True  mot.  of  d'  from  the  Earth. 
That  is. 

8-5724 

3  00  1 1  55 
$  *00  12  * 

Sine  of  the  angle  of  Elongation  40' 42''^, 

,  Sin^  of  the  angle  of  Commutation  5-21^54''''; 
'  Co^tdiigenrof  the  Inclination  ^  ; 

•  ,T  i  .  .  , 

•  ‘  '  '  '  ■ 

^  t 

Co-tangent  of  the  Latitude  of  c?  2^  44^  6^'* . 

j 

A 


•  J i  • 


:n  rt<- 

9,3953  ?s> 

8,970810 

”,74?3^7 

20,714177 

It,  3  208  3  8 


^  ^  — -  — ■  ^^7  }g  vJ  i.\vfjrcri  LiicircfocjC 

the  Diftauce'of  <?  from  the  ftar  in  refpeft  of  Longitude  was  9'  (whicfr  is  about’  three 

times  the  Diameter  of(j)  and  in  Latitude  3‘‘ 37^  cowards  . the.North,  accordin'*  as  I 
made Obfervation at .  '  ** 


Ti  r 


§  ^  An 


I '  '... 


•  -  c.-  i  , 


\ 


§  6  ^nObfervAtionof  Jn^ittxAndlAdXs. 

NnQ  1 6^^^  July  28“^,  at  2h  A,  M.  I  obferved  U  and  i  very  iieer  together  in  the 

Bad,  U  being  elevated  above  cT,  in  rcfpeft  of  Latitude  8',  and  was  diftant  from 

T  about  4'  gid Omm»  How  my  Tables  agree  hereto,  I  fhall  here  examine 

O 

Middle  motion  of  O . 

Aphelion  of  O  fubflrad. 


AnomalieoftheO. 
iEquation  of  0fubftrad. 


Diftance  of  ©  from  the  Earth. 
True  place  of  the  Sun. 


s 

D 

/ 

4 

16 

8 

O' 

3 

6 

28 

12 

I 

9 

39 

48 

A 

I 

16 

58 

101398 

j4  •¥  Jk  ^  ^  ^  , 

U 

Middle  motion  of  U . 

Aphelion  of U fubftrad. 

s  u  ' 

i  1 3  41  28 
6  08  37  59 

Anomalie  of  the  Excent. 
^Equation  Adde. 

7  05  03  29 

OJ  19  30 

Place  of  U  from  0  in  his  Orbite. 
Node  Afcend.  fubftrad. 

I  17  00  58 

3  03  35  26 

Refts. 

Kedudionadde. 

ion  25  32 

29 

Place  of  U  from  0  in  the  Eclipt. 
Place  of  0  from  the  Earth. 

I  17  01  27 

4  14  51  02 

Anomalie  of  Commutation. 

The  half  fum me. 

22749  33 

43  54  47 

Parallax  of  the  Orbe,  Adde. 
True  mot.  of  U  from  the  Eaith. 
That  is. 

II 19  38 

I  28  21  05 
^28  21  05 

Gives  the  Diftance  of  ^  from  0  in 
his  Orbe  502064. 

Argument  of  Latitude^  w^^^  gives  the 
Inclination  ofu  i'2i'',  the  Redu- 
dion  29",and  the  Curtation  83  parts^ 
502064  U  from©  in  hisOrbite. 
83  Curtation  fubftrad. 

ToipSi  Diftance  of  Ucurtated. 

1 01 3P8  Diftance  of  Earth  from  0. 


Sine  of  the  angle  of  Commutat.  87  49  jj:; 
Co-tangent  of  the  Inclination.  i  i  21 


Co-tangent  of  the  Latitude 


Middle  motion  of 
Aphelion  of  c?  fubftrad. 


Anomalie  of  the  Excentr. 
TEqiiadon  Adde. 


S  D 
p  07  06  37 
42952,56 


Summe  603379  5,78058^ 

Difference  40098  3  ^,602692 

'I'angent  of  43*1 54'*  47^ 

Tangent  of  ?  5  9  9.805(525 

Aggr.  76  29  5^Ang.  ofElong. 
DifF.  II  19  38  Paral.ofOrb. 
9.987829 
9,9996^7 

ji,7484^ 
21,748100 
11^760271 


59  4^ 


Place  of  cf  from  0  in  his  Orbite. 
Node  Afcend.  fubftrad. 


7  07 13  41 
06  59  14 


Argument  of  Latitude. 
Reduction  adde. 


Place  of  cf  from  0  in  the  Eclipt. 
Place  of  the  Sun  from  the  Earth 


Anomalie  of  Commutation. 
Halffumme. 


o  14  5  51 
1  17  15  07 


10  26  50  44 

_ _ ^ 

o  14  06  35 
414  51  02 


Diftance  of  S  from  0  in  his  Orbite 
141643. 

The  Inclination  of  cT is  j  **  0^42'^ 
Redudion  44^^,  and  the  Curtation 
‘  23  parts* 

141643  6  from  O  in  his  Orbite. 
23  Curtation  fubftrad. 

141620  The  Diftance  Curtated. 

1 01 3p8  Diftance  of  Earth  from  0^ 


Parallax  of  the  Orbe  Adde. 
True  mot.  of  6  from  the  Earth. 
Videlicet 


4  00  44  27 
60  22  13 


Summe  243018,  S.3S5638 

Differ.  40222;  2^604464 

Tangent  of  6od  22^13^^^110,245068 

12,849532 


I  14 08  43  Tangent  ofi6  13  30 

I  28  1 5  1 8  Aggr '7(5  J5  42  ,  Ang.of  Elog. 
,  »  281518  Diff.  44  8  4?,  Paral.of  Orb 

Stneofthe  angle  ofElongat^on76^;5''4;^'>;  9,988004 

Sine  or  the  angle  of  Commutation  59^^  1 5^  ?  o  q 

Co-tangent  of  the  Inclination  i*o'4i^  ’  n’SH 

Co-tangentofiheLatitudcof(Ji^8'’42'":  11,699275 

A 


The 


14^ 


H 


armokigon 


Coe 


LE  STE 


The  Differcisce  of  Longitude  was  4/^,  and  tic  piffercnce  of  Latitude  9^,.^hence 
the  Difference  of  the  Catculation  from  the  Obferyadon  is  iktle  above  one  minute, 
which  acqiiah2:eth  the  Parallax  of  c?  from  and  therefore  agrees  exa^ly  with  the 
OhfcrvsiJdoa  limit ^tNorth-L^iffmham• 


^  7*  o[f€rvatimsof  Vcni&h 


2^m  1649  AfriS.  1 1  1 1  ^  P*  ^  Iheedfuily  obferved  the  true  place  of  9  ^  by  her 


Application  to  the  fixed  ftars,  and  by  help  of  a  large  Inftrument  curioufly  divi¬ 
ded,  I  found  her  true  place  according  to  Longitude  17*^  go'  ir,and  her  Latitude 
towards  the  North,  and  in  this  Obfervation,  i  confidered  her  Parallax  and 


Middle  motion  of  the  ©. 
Aphelion  of  0  fubflxad. 

Anomalie  of  the  ©. 
i/Equattoii  adde.  j 

-  -  Diftance  of  ©  from  the  Earth 

^  K  Tiruc  place  of  the  ©. 

'  •  -i  “■ 

Middle  motion  of  $  .  ^ 

Aphelion  fubftrad.  , 

S  D  ' 

S  124249 
100506  37 

Anomalie  of  the  Excent. 
A^quattoh  Adde. 

7  07  36 1 2 

29 14 

place  of  9  from  ©in  her  Orbite. 
Nocle  Afcend.  fnbftrad..  ' 

5  13  12  3 

2  15  28  2  2 

Refts. 

Redudion  fubftraft. 

2  29  43  41 

2 

Place  of  ?  from  ©  in  the  Ecllpt. 
True  Place  of  the  ©• 

5 13 12  01 
r  2  II  27 

Anomalie  of  Commutation. 
Half  fumme. 

4 11  CO  34 
65  30  17 

Parali.  of  Orbe  adde  to  ©  place. 
Place  of  9  from  the  Earth . 

1  .  _  ■  .  - - - - - - — : - 

1  1 5  1 6  42 

2  1 7  28  9 

S  D  ^ 

I  o  20  14 

3  ^  33  3 


9  2?  47  II 
I  51  ^3' 


100748 
I  2  II  27 


Diftaricc  of  9  from  6  in  her  Orbite 
7  TplO. 

The  Argument  of  latitude,  with 
which  I  finde  the  Inclination  3^^  22' 
yo'^'jthe  Redud.  the  Curt,  i 
7i9ioDifl:.  of  ?  fro  ©in  her  Orb. 
126  Cur  cation  fubftrad:. 


7i784Dill:anceof  9  from  ©Curt. 
100748  Diftance  of  Earth  from  ©. 


Summe  172^132, 


Differ.  289^14;  3'>4^^^5^ 

Tang,  of  65^  10^^4135?^ 


.  Sine  of  the  angle  of  Elongation  4  5^*  ^ 

Sihe  of  the  angle  of  Commutation  4^  5P  ^^5 

Co-tangent  of  Inclination  3  5^» 


13,803248 

Tang,  of  20  13  35,  9,566378 

Diff.  45  16  42.ParaUax  of  Orb* 

9,851584 


9^^111^! 

11,228630 


Co-tangent  of  the  Latitude  of  9 .  s'*  1 1  ^  1 1'/ 

'  Agreeing  neer  to  Obfervation 


21,106347 
11,25476  j 


Am^ 


/ 
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t  • 

Anm  1 574,  September  1 6^  at  4^^.  M.Mfchael  M<e(l-lm  faw  ?  cover  the  Ljoy^s  Heart* 
\MafiUn  Epit.  aAfiron.  pag.  $19.  &  Kepler  in  Afiron.  Optica  p^g-  305. 

For  the  Difference  of  Meridian?  I  dedud  36',  from  the  time  given,  and  the  Refidirc 
3^  24'  is  the  time  ofthe  obfervation  in  the  Meridian  of  Londony  to  which  time  1  have 
formed  the  following  Paradigma. 


Middle  motion  of  the  ©. 
Aphelion  of  the  O  fubftrad* 

Anomalie  of  the  0. 
^Equation  of  ©  fubftra  d- 


ST)'" 
6  4  27^  26 
3  5 

2  29  10  5^1 


Diftance  of  the  Earth  from  O. 
Place  of  o  &*om  the  Earth. 


Middle  motion  of  9. 

Aphelion  Tub ftrad. 

s  0  ^  " 

2  24  3747 
10  03  5p  30 

»-  ■  — - - ir-^“  ■  »i  IJ  ■  ■ 

Anomalie  ofthe  Excent. 
iEquation  fubftrad. 

4  20  38  17^ 
30  24 

Place  of  ?  from  0  in  her  Orbite. 
Node  Afeend  fubfrrad. 

2  24  07  23 
,  2  1243  37 

1.  -  -  '7" 

Refts 

Redudion  fubftrad. 

0  II  2345' 
01  IQ 

Place  of  2  from  ©  in  theEclipt. 
Place  of  ©  from  the  Earth. 

2  24  o5  13 
60?  24  37 

.  >1  11  1  Tr— y'l>rr"  ■ 

Anomalie  ofCirntniitation. 
TheComplcmcnt  to  1 2  Signes. 
The  half  fumme. 

8  21  41  35 

3  08  i8  24 

1  4909^^ 

vih>  ^2^  24'  3^^ 


Diflance  of  ?  from  q  in  her  Orbitc 

7Ip20. 

Argument  of  Latitude  ,  therefore 
the  Inclination  is  40'  3^^',  the  Rer 
dudion  i'  10^',  &che  Curt.  5  pares 

100055,  Diftance  of  Earth  fro  0- 
7f pi  5  Diftance  of  ^  Carcated. 


423  ^27 
SI  23  58' 27 


Sumniei7ip7li 

Differ.  2S14I1 
Taag.of4P^9'i^^^ 

..if, 

Tang,  of  IQ  4  ?  s 


“J  ^ 

.  3,4493 
10,063 184 

13,^12313 

u  9,277068 


38  26  10  Paralla.  of  Orb. 


,a 


9i9954^9 

11,933^54 

2i,9290j3 

12,135555 


Parallax  of  the  Orb  fubfrrad. 

Place  of?  fronr  the  Earth. 

That  is.  '» 

Sine  of  the  angle  of  Elongation  3  26  i  o  , 

-  SincoftheangleofCommutaitionSi  41  3  ’ 

Co-tangent  ofthe  Inclination  o  40  3  , 

y  ' 

r  Co-tangent  of  the  Latitude  2^*^  i  o'* 

.The  true  place  of 

and  the  Latitude  thereof  26  and  ahalf  Noi^,  A  Pacallaa^f  ?  wa? 

was  ^  Difference  oaamuder  20^, 

litile  or  nothing.  It  appears  (  Y  „  hour  before  4'’ in  the  morning* 

and  did  Eclipfe  it  exadly  about  balfan  hour  hetore4  *n  11  & 

^8.  Venus Mercury. 

i  r  Ai^P  M-{  oblirved  2  and  ^  neer  together  jn  the 

1644,  Febrmrj  14'  at  6  P.  MA  omw  ^  ^ 


with  gre: 
the  verity  of  Tables. 


'  Tht 
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The  Operation* 


Middle  motion  of  the  0- 
Aphelion  of  the  ©. 

Anomalie  of  the  ©. 
i£quation  Adde. 

Diftance  of  the  Earth  from  O. 
True  place  of  ©  from  the  Earth* 

S  D  '  '' 


Middle  motion  of  3. 

Aphelion  fubftrad. 

Anomalie  of  $ . 

^Equation  fubftrad. 

Place  of  2  from  ©  in  herOrbite. 
Node  Afcend.  fubflrad. 


Redudion  adde. 


Refls. 


O  25:  2p  21 
10  05  01  58 

2  20  27  22 

D  2442  '^6 
2  I  3  25 16 


S  D  '  " 

II  4  p  32 
3  6  2.7  45 

7  27  41  47 
I  4^  15 

PP072 

II  5  54  45 


/ 


5*^  54'  45" K 


Place  of  2  from  ©  in  the  Eclipt. 
Place  of  the  Sun  from  the  Earth. 


Anomalie  of  Commutation. 
Half fumme.  -- 


Parallax  of  the  Orbe  Adde. 
True  mot.  of  2  from  the  Earth. 


10  II  17  20 

^  57 

o  2445  33 

11  05  5445 

I  1 8  50  48 
_ 24  25  24 

20  22  06 
II  26  16  51 


Diftance  of  2  from  q  in  her  Orbite 
7238P* 

«• 

Argument  of  Latitude,  which  giveth 
the  inclination  of  g  2*^  3  2^  22^^  South, 
the  Redudion  2^  57^^^,  arid  the  Curta-* 
tion72  Parts. 

PP072  Earth  from  0. 
72317  Jfromthe'OCurt 


Sumraei7i  38]^ 

Differ.  267515 
Tang,  of  24‘^  25^  24^“^, 

Tang,  of  4  3  18 


3,427404 

^,657162 

1 3,084566 
8,850583 


Diff.  20  22  6  Parallax  of  Orbe 


Sine  of  the  angle  of  Elongation  20*^  22'  6'^,  p  541646 

Sine  of  the  angle  of  Commutat.  *^48  50 
Co-tangent  of  the  Inclination*  -  2  32  ^2^ 


Co-tangent  of  the  Latitude  ?  i** 


Middle  motion  of  5. 

Aphelion  fubftrad. 

s  p  '  '^1 
2  18  56  25 

8 1403  1 8 

Anomalie  of  5. 

.Equation  Adde. 

6  04  07 

02  33  2p 

Placeof  ^Trom  ©in  his  Orbite. 
Node  Afcend.  fubftrad.  ^ 

2  21  29  54 
i-l  13  34  42 

ArgumenEof  Latitude. _ 
Redudion  fubftrad.  ..  - 

t,i  07  5^2 

-  :  12,07 

Place  of  5  from  ©  in  the*  Edlpt. 
Place  of  ©  from  the-Earth. 

c- 

2  2t  17  47 

II  05  5445 

Anomalie  of  Commutation. 
Half  fumme. 

3 ij  23  02 
5241  31 

Parall.  of  Orbe  adde.*^  ^  ^  ' 

Place  of  5  from  the  Earth . ' ' 

17  52 

11  '23  47  41' 

P,876766 

ii,?53ioo 

21,229866 
1 1  688220 


Diftance  of  5  from  ©  in  his  Orbe 

.^0555- 


The  Inclination  4^^  14^ '2  5^''  North,  the 
Re4udion  1 2^  7^'^  ^  the  -  Curtat.  105. 
therefore  the  Diftance  Curtat.  is  ^0450 
:  99072  Earth  from  ©• 


'fir 


.11 


Suinrne  ■  1 2p5^2,  2^4^ 

Differ. '<58^22;  .  5,8^64(5? 

Tang.of52''4i''3i''^,  io,-i8o?4 


^  *^0  t 
■J 


/I 


Tang,  of  34^5^  - 


iff.- 117  52  56.3Parallax  of  Orbe.  t 


Sine  of  the  angle  of  Elongation  57^  5  2'  3  6'''', 

Sine  ofthe  angle  of  Commutat*  74  36  58; 
Co-tangent  of  the  Incliuation  4  14  25, 


\ 


Co-tangentofthc  Latitude  of  2  i  21  p 


-  9^487225 

9,984153 

11,129934 

21,114087 

11.626862 


The 
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The  Difference  of  Longitude  is  and  the  Difference  of  Latitude  7,1  , 

and  therefore  $  was  diftant  from  g»  32'  towards  4:he  North  agreeing  to 
Obfervation. 

Amo  1598  September  P-M.  ^ohn  Kepler  obferved  .(at  Grats  in  Stiria )  that 

the  was  covered  by  the  morning  iTar  Fertpts.  Kepler  A firon.  Opt- pag.^Q$. 

Tor. the  Difference  of  Meridians,  I  dedud  from  the  time  given  1^2'  and  the  Reh- 
due  13^58^  was  the  time  at  London. 

7hc  Oferation. 


.  Middle  motion  of  0 . 
Aphelion  of  O  ftibftrad. 

Anomalie  of  the  O. 
^Equation  fubftrad. 


r, 


Diftance  of  O  from  the  Earth. 
..True  place  of  the  Sun. 


5  D  '  '' 

6  S  3S  32 

^  5  41  7 

2  27  54  25 
2  2  39 

100095 
6  I  32  53 


Middle  motion  of  2 . 

"Aphelion  fubfirad. 

s  u  '  " 

2  27  34  41 
10  4  21  6 

Anomalieof? 

^Equation  Subftrad. 

4  23  t?  35 
28  41 

'Place  of  ?  from  ©  in  her  Oi^bite. 
'Node  Afcend.  fubfirad. 

. .  *  >.  V 

:j  .  *  ■  c  - , - - 

2  27  6  bb 

2  12  58  00 

’ :  V  \  Reftst. 

J^dudion  fubfirad..  • ' 

0  14  8  00 

I  25 

w.  ;  r.  .>1  1  ».  • 

Place  of  2  froiti  ©  intheEclipc. 
Place  of  ©  from  the  Earth. 

(1 

2  27  435 

6  I  32  53 

Anomalie  of  Commutation. 
C'om  plement  to  the  •Circle.' 

The  .half  .T  ^ 

,8  25  31  42. 
^'3  4281? 

47^4  9 

Parallax  of  the  Orbe,  fubfirad. 

li  7  II  2 

V  A 


Sine  of  the  Angle  of  Elong. 

Sine  of  the  Angle  of  Commutat.  85  31  42 
Co-tangent  of  the  Inclination  co  49  31 

Co-tangent  of  the  Latitude  2  50'!^' 


Diflance  of  2  from  ©in  her  Orbe 
71906. 

Argument  of;  Xatitude :  hence  the  In^ 
clination  of  2,  150^49' 31"  the  Re- 
dudion  i'  25"  .and  the  CurcationS 
parts. 

100095.  Earth  from  the  0 . 

71898.’  2  from  the  ©  Curt. 

A  _ _ _ _ 

Summe  171993  4,235511 

ii  ■ 

Difference  .28197  3,450203 

Tangent  of 47'*  14' „io,  0^3939 

135484133 
9,  248621 
37.11  2  Parallax  of  the 

j 


^  j 


Tangent  of  lo  3  7 
Dif. 


Orbe.  <  ■ 
37*^  11^  2" 


y 


,  9,99^6^6. 
■.'11,841493 

1 2,038863 


•^he 


he  true  Longitude  of  the  Lions  Heart  at  the  tnhe  of  this  Aniiniliverlion  was  ^ 
24'’,  I Y  2",  with  Latitude  265' North,  therefore  their  Difference  of  Longitude  was 
5^',  and  their  difference  of  Latitude  3  j'- But  becaufe  it  was  phferved  in,  or  neer  the 
Horizon,  the  faid  ftars  appeared  ofa  greater tnagnitude then  cpnimonly  they  feem  to 
be  of  elfwhere,  and'therefore  to  the  eye,  %  qighrsfeem ,  to  hlds  Cor  Leonis  r  Befides,  if 
the  Obfervation  were  taken  at  ^heir  rifing,  as  is  affifrtiedj.theJDiftance  of  their  Cen- 
terswas notthen above 3', whichthe; Diameter,, of,?  exceeded,  and  therefore  muft 
needs  cover  the  ftar,  as  obferved.  . 


In 
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In  fame  of  the  former  Obfervations  its  left  doubtfiili  whether  they  w^re  a  pplycd  td 
the  middle,  or  apparent  time ,  therefore  have  I  accommodated  the  Calculation  to  the 
time  given,  which  ftiould  have  been  reftified  by  the  ^Equation  of  Civill  Days,  and  fb 
peradventure  in  feme  of  them^  there  may  arife  a  little  difference,  if  dulyconfidered, 
but  i  have  waved  fuch  niceties,  becaufe  that  difference  can  never  extend  to  a  minute 
in  any  of  the  Planets,  excepting  the  Moon,  which  we  have  equated,  in  refped  of  her 
fwilt  motion. 

^  , 

/ 

§  p.  Eciiffe  of  they[oon^obf€rved]S/[2iy  x6^o, 

N  Sunday  the  fifth  of  this  prefcntycer  ib^o,  my  worthy  friend  Mr, 
^Rlllin^flejy  dc  my  felft  being  together  in  Rutland, vjq  waited  to  obferve  the  Moons 
Eclipfe,  but  in  refped  of  the  interpofition  of  Clouds  between  our  fight  and  the 
Moon,  we  could  make  no  remarkable  Obfervation  till  the  End,  which  by  two  fcverall 
Obfervapions ,  w e  found  to  be  exadly  at  ^  houres,  and  1 2  minutes  P.  M, 

Calculus  hujtis  Eclipfeos  Luna* 


South  Djtfc. 


Su^fir. 


24 


Middle  Oppofitif  n tjf  the  luminaries.  May  5 

Intervall  of  the  middle  and  true  Oppofition. 

Middle  time  of  the  true  Op^tition.  <J\€ay  5 

^Equation  of  time.  ’  Adde 

The  apparent  time  of  the  true  Oppofition.  '  y 

Anomalie  of  the  Sun  Co-aequatc. 

Anomaly  of  the  Moon  Co-atquatc.  '  * 

True  motion  of  the  Moons  Latitude  from  '  6  y 

Ergo^  her  true  Latitude. 

True  place  of  the  Sun .  '  .  - ' 

True  place  of  the  Moon  in  her  Orbite.  r 
Redudion. 

,  True  place  of  the.Moon  in  the  Ecliptiqiie. 

CO 

Hourly  rootion<'C  '  " 

^eftomO..  ~  . 

By  which  dividing  the  Redudion,  the  Quotient  in.  time  Is 
T herefore  phe  adaequate  time  of  the  true  cP,  O  C*  '  May 

CC* 

Semidiameters  of  tb 

Jfhadow. 

Aggregate  of  their  Semidiameters,  _  ]. 

Scruples  deficient. 

Bigifi  ergo  Bclipticl^  . 

Minutes  of  Incidence. 

Time  of  Incidence. 

Totall  Duration. 

Diftance  of  the  true  from  the  greateft  Obfuratlon  in  time.  Subfir* 
Tliercforc  tire  greateft  Obfeuration.  .  ^  May  ,5 

'  f  The  beginning  6  24  it 

~  vThc  greateft  Obfenration.  7 
™^^jThc  true  Oppofition.  7  55 

uTheEnd.  9  *9  ^ 

Being  confenitan^s  to  dbfenratioi!. 


5  7 


Dim 


46  4a 

^3  S 

49  % 

1  25  8 

2  46  16 

5  59 
7  47  19 


’Iv 


KU  V  \ 


7Vr» 


/• 


ARMONICO^  LvOELESTE. 


6  10.  Trvo  remtrkdle  EcUpfes  of  the  Sun,  obfervedbj  Clavius,  where 
of  the  frfi  he.  beheld  at  Coriimbria  in  PortUgall, 

the  other  at  Rome. 

ANm  1 5^0,  Angaf  21 , ahoiit  noon,  he  obferved  atConimhria,  (whofo  Loi^itude ^ 
is  114.45'  Latitude  40^.  15')  that  the  whole  body  o£  the  5>un  was  Eehpfed  for 
fome  orettv  fpace  of  time,  yea,  and  that  in  apapft  ftrange  manner,  as  he  teaihes  in  the  , 
fourth  Book  of  his  Comment.upon  foan.  deSacro  Bofeo  Pag.  ^54.  Edtt.  pofir,  where ^ 

viorAsnre-.  Circa  Meridiem  obfervaviEclipfm  Solis,  in  ^ua  interponebatarLuna  ehreEle 
inter  vifftm,acSolem,ita  at  mum  Solem  non  modico  tempons  intervallo  centegeret,  epnt^; 
tenebrJquodammodomajoresefuam  maurna.  Neque  emm.,^p  pedem  qms  poneret ,  vtdne 

poterat,llaripmeqae  in  Ccelo  flella  apparebant  (  &  quod  morabple  erat)  aves  ex  acre  m  ter- 
yam  horroTC  ohfeuritatis  {iecidebant. 

•  J  Calculation  o 


..\  r 


Middle  Conjundion.  Q  C  at  London  1 560. 

The  Intervall  to  be  added. , 

Middle  time  of  the  true  Conjundion  at  London, 
Equation  of  time. 

Apparent  time  of  the  true  Conjundionat  London, 
Anomaly  of  the  Coaequate* 

Anomaly  of  the  ^  Coxquate. 

The  true  place  of  the  Sun.  ,  _  , . 

The  true  place  of  the  Moon  in  her  Orbite. 
Anomaly  of  the  Moons  Latitudci 
Redudion. 

Place  of  the  C  in  the  Ecliptique. 

'"O  '  =- 


D  m  s 

:  S  T>  '  " 

‘  Auguft  26  20  5  5  38 

t  5  ^6  55 

Auguft  21  ' 

Al  Aug.  21 


rlAii 


.  toJl- 


Aade 


K 


Hourely  motion^C  ^ 

cCfromO  ‘  .  .  .  c  La 

By  which  dividing  the  Redudion,  the  Quotient  in  time  is.  -  Suhfir, 

The  exad  time  of  the  true  6  at  London,  .  .  ,  .  '  o  la 

Difference  of  the  Meridians  of  London  and  Conmhna, .  o unjtraU, 

The  exad  time  of  the  true  6  ^tConimhria  u<r. 

The  Difference  between  the  true  andvinblc  6, 

The  time  of  thevifible  ci  at  Conitnbria, 

The  Latitude  of  the  Moon. 

The  Parallaxis  of  Latitude  of  Sun  from  Moon. 

The  apparent  Latitude  of  Sun  from  Moofi, 

Semidiameter  of  the  Sun. 

Semidiameter  of  the  Moon. 

The  Summe  of  the  Semidiameters. 

The  part  deficient. 

The  Digits  Eclipfed.  -  .  /’  ' 

Hence  it  appears  the  Eclipfe  was  totall,  and  that  the  ^bp- ,  , 

dv  of  the  Moon  did  more  then  cover  the  body  ofehe  Sum  i  . 

for  the  limb  of  the  Moon  exceeded  the  Sum  limb  on  the 
South  fide  26",  and  on  the  North  fide  22  as  the  Figure 
demonftrates,  fo  that  the  Gilculation  agre«  exaftly  with 
tl^ie  ObfervarioiiofC/<«v^^* 


3Q 

-3  p 
o  27  -  'df 

3  37 

13  6  II 

7  45 -  5t 
7  45-  it 
25  31  I 

■  '-A- '^6 

7  4<^  $7 
*.:2  26 
35  27 

,;rJ  34  ' 

j  ■  ’-I-  %6 

o 


2 

04  = 

5 

P 

5 

1 V 


5 


1  -*  i  .  ■  i 


25  -'  8 
37  -o 

Aug.  20  48  ^  ^8- 

35  ' 


Aug-  io 

13 

^brth,  "i  ~  ^  ^ 

25 

South,.  \  ‘ 

25 

20’ 

South, 

2 

16 

19 

16 

45 

33 

2 

.33 

0 

J)lg*  -12 

8 

5 

The 


N 
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The  other  centrall  Eclipje  of  the  Sun  which  CUvim  mentions,  befell  at  Rome  1  <5-. 
ApnU  p  .  about  noone,  where  Cjavtm  obferved  the  whole  body  of  the  Moon  to  be 
conteined  within  the  compafle  of  the  Sim,  infomuch  that  there  appeared  a  bright  ftii-' 
ning  Circle  round  about  the  Moon,  as  his  words  in  the  fore-mention'd  place  lillbeft 

teftifie .  iAlteram  ©  Scliffin  Rormt  anno  x  $67.  Apr.  p.  circa  etiam  meridiem  confbexi  iu 
qHarnrfmLma,  ■vif^ac  Solem  interiiciebatter,  nontaum  tamenSo/emob/cu- 

‘jHidamexilis  undiqHetotamLHnrn 
ambtens.  pag.  yp4.  in  Sph».  Jo.  deSacro  Sofco. 


A  Cdlcfilatm  ef  the  ftud  Eclipfe. 


Adde 


I 


Middle  Conjunftion  ©  C  zt London  i  ^67^. 

The  Intemll  to  be  added. 

Middle  time  of  the  true  Conjundion  at  Loftdon. 

^Equation  of  dayes  to  be  added. 

Apparent  time  of  the -true  Conjundion  at  London, 

Anomaly  of  the0  Cosequate.  \  . 

Anomaly  of  the  C  Coaequate. 

The  true  place  of  the  Sun. 

The  true  place  of  the  Moon  in  her  Orbite. 

Anomaly  of  the  Moons  Latitude. 

Redudion. 

Placeof  the  Cin  the  Ecliptique.  '  •  ■ 

r  S® 

Hourelymotion<C 

cCfromG 

By  Which  dividing  the  Redudion,  the  Quotient  in  time  is.  Subfir. 
The  exad  time  of  the  true  6  at  London. 

Diflbenceof  the  Meridians  of  and  Rowe  adde. 

Exact  time  of  the  true  c{  atjRc»zf.  r 

The  Difference  between  the  true  and  vifiblc  6.  . 

The  time  of  the  vifible  6  at  Rome. 

The  Semidiameter  of  ’ 

The  Summe  of  the  Semidiameters. 

The  Latitude  of  the  C  feen. 

The  parts  deficient. 

The  Digits  Edipfcd. 


D 

S 


AfrUl  8 

AytUI  8 
Adde 
AfrlU  8 

9 

3 

r 

r 

5 


r 


m 

/ 


Aprill  8 

ApriU  8 
Adde 
Aprill  p 


lionh 
J>ig.  II 


H 
D 
9  ^ 

n 


s 

// 


i8 

3 

22  35  21 
4  25 

22  5p  44 

22  53  36 

4  43  I 
28  58  7 

28.  58  7 

24  38  27 

1  18 
28  3p 

2  %6 

33  54 

31  28 
2  2p 

22  37  J  p 
I  ^00 

23  43  15 
21  31 

4  4^ 
16  20 

26  1(5 

32  Z6 

00  I 

32  35 

58  9 


By  this  tara&gma,  it  appeares  that  the  whole  body  of  the 
Moon  was  comprehended  within  the  compaffe  of  the  Sun  and 
that  there  appe^ed  a  bright  ihtning  circle  round  about  the 
Moon,  as  Clavius  obferved,  dnd  as  this  !^ure  demonferateth. 


To 
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TO  fupply  vacant  page, I ftiall here  infert  a  gencrall  Riilc,  whereby  topre- 
fage  the  Colours  of  thcMipfc  of  the  Sun  and  Moon,  according  to  that  D()- 
drine  delivered  to^by  Alfhonfm  and  his  followers.  ' 

A  Table  jhemng  the  colour  of  the  Moons  Ecliffc. 

The  firfi  part  of  the  Table  *  ‘ 


4>Mofl:  Black. 
8 


5'  mixed  whfi 

^  ^<^l(fomeGreenneffe. 


S  i8-^ 

O  20' 


S  jic  Black  with  Red- 

r  “»• 


Black  withPale- 
n  ^-(nelTe. 

A  Pale  Alh-co- 
'Ifrlour. 

48\ 

jAA  White  Afli- 
colour. 

6o 


t/» 


Thefecend  part  ^the  TahU’* 

► 

D 

°?A  Reddifih  colour, 
loS 

20?/:  tll 

A  White  Afh-colouf.<it 

loj  /\o 

\ 

20! 

o>An  Afli-colouf. 

lO, 

20‘ 

oJsiA  Pale  Black. 

10^ 

20^  '  V  r  g 

oSBIack  feixed  mth  c  8 

loVjRednelTe.  £  7 

> 

20n  •  .  ^  y 

5  oVBlack  mixed  with  P  7 
5  lojgreenneffc.  ^  6 

5  207 

6  o^Pltchy  Black. 


10 


2O 


^  \ 


Table jhewwg  the  Colour  of  the  Suns  Mcliffe, 

Degree  ^ 

Exceeding  black. 

Myfty  black.  ,, 

A  Brown  black.  ' 

A  Brown  mixed  with  YdloWi 
A  lightfome  brown. 

A  reddifh  brown. 

Reddifb  and  Yellow. 

Reddifh  and  Yellow. 

A  gr^  ruddifh  colour 
A  ruflec  grey. 

Yellow. 

12  J  A  white  YelloWi 

Enter  the  Table  of  the  Colour  of  the  C  Eclipfe,  finding  the  C  Latitude  in  the  firft 
part,  and  her  Anomalie  in  the  fccond  part,  and  the  colours  there  found  being  mixed 
together,  (as  Painters  ufe  to  do)  will  fhew  the  true  colour  thereof ;  Butin  t&  latter 
enter  with  the  diftance  of  O  from  Qy  and  the  colour  thereof  will  appear.  * 

^  S  22  Obfir^ 
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§  12.  obfervAtions  of  the  Vlknttif  Uces  made  Tycho  Brahe, 

Longotnontahus ,  aiti other  the  mofi  aff  roved  Writers  : 
the  time  of  each  Obfcrvaiion  being  reduced 
Meridian  flf  London. 


J  .it'  -  .W  •  • 

obfervitims  ^/Saturn,* 


Time  given , /^Old-l 

Uonethsi^-fD  t-H 
Auguft  2.1  I 
Septeliibcr;  ^  3_  Q 
Sepctfnber  15^^ 
SepcftnbeV  28—^^ 
Odober  -  i»  ic 
Odober  ^ 

No^^ibef.  r  8  $ 

November  22  ‘  if 
Februaty'^  B.  ' 
ScpierniKTr  '7' 
December  ^ 
January  Qi  9^  J 
De<;embe^  2,1^  < 

Deqeipbcr^^  9.j 
January  ^  “  B'  ,j 
December  10  ' 

January  ^  3®  > 
Janua]^  O 
Fcbmary  ,  .,11^ 

July  5::  ■*  - 

July 

Au^iift  ^  ^ 

Augud*  o 

September^ 

Odober 

Auguft 


^  tUce^cillfef, 


In 


tl 


IL. 

10 

Irit 

•28 

9‘ 

10 

ZI 

12 

10 

ajf 

8  31 

2" 

21 

> 

40 

20  •  10 

If' 

u 

L^i 

\  .Z-,--J2' 

ill  -  > 

i 

2 

?  0 

J8 

10 

10 

♦Vv^ 

^VrSTf, 

19 

10 

iS 

9 

34T 

Lattmde-ahferved^ 
incf 


inefO  ^ 

in  if©  '  • 

iPefO 

in  0 
inc^^O 
in^0  . 
in  cP0  ~ 

Latitude  !<*  30^South. 
Lartru.^e  I  II  South. 

in  cP  0 

Lat  rude  z8^  Semth* 
in  ^  0 

Latitpde  o*  33'  Souths 
Latl'ude  o'  8i  Noi  th, 
Latitude  I  North. 

Latitude  z  37  North  * 
-L«h«^lc  ‘ ‘North* 

Latitude  z  43  North, 
m^0  ‘  ■ 

in^0^  -  ; 


.'1 '  ■  *  •  i,  '  '* 

oh fer  vat  ions  JupitCi’. 


Moncths 
September 
Odober 
September 
January 
Odobe  r 
January 
Odober 
Match 
December 
September 
December 
March 
Auguft 


D 

H 

/ 

Place^obferud 

6 

19 

20 

K 

^3 

33 

13 

6 

0 

22 

12 

20 

r 

X 

28 

<  ^  . 

14 

:\"8 

7 

‘  19 

16 

"i‘8 

10 

u 

29 

12 

33 

15 

.^43', 

18 

1 1 

10 

5; 

9 

10 

.1^. 

;-33t 

z8 

11 

0 

't4 

4'6  . 

17 

‘rroj 

#  .3 . 

>,20. 

;t- 

w.  -..4 

.I.0.':| 

So 

13 

Soj 

1^':’ 

19 

.135, 

I 

21 

10 

21 

«8 

•  .  i 

S3 

22 

lul 

f  }  .  ■ 

LdtUudsob/erved 

in  cP  O 
m  cP  0 

•Latitude  8*^  North.  ,  . 

^  El  ;vated  aboye  1|^  about  the  Diameter 
Latit.  lJ,  i^z8^  North, 
in  ^0 

’Latitude  7' North. 

Latitudeo  ij  North. 
intPO  - 

ifi  dP  O 


•  *  \J 


or 


0bfervji- 


«  ‘ 


*  •  I 

»  ;  »  ^  J  ■  '  >  • 


Id  ^  ■•••  •C**--*-  -1  m 


;  Lr'..'';  - •r'"  ' 

.'■■■f.  nijuu  f  v'‘; 

i 
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obfcrvations  of  Mars  • 


Tear 

Moneths 

D 

H 

/ 

Vlace  obferved 

1580 

November 

18 

0 

41 

n 

6  28i 

a 

1582' 

L>ecembcr 

>28 

3 

8 

s 

ffi 

i58!> 

January  i  ’ 

So 

18 

24 

a 

a  I  3<fr 

1^87 

March 

6 

6 

33 

2f  43 

1589 

ApriJl 

14 

S 

33 

m 

4  23 

I5'9i 

May,  ■ 

43 

13 

0 

yp 

2  ao 

IJ9I 

June  - 

8 

6 

f  3 

2^  43, 

4585? 

May 

10' 

?7 

ao' 

SI 

2^  f45 

~i$S6 

December 

31 

18 

18 

1589 

Novom,ber 

..,1 

f 

ao 

yp 

ao  f9i/ 

'  "1591 

September.  ‘ 

z6 

6 

ao 

Vf 

18  3<5^^ 

■  1593 

Augufl  '  " 

16 

37 

X 

12  i<f 

g 

159^ 

October 

So 

13 

49 

17  31? 

11^7 

December  ^ 

33 

'4' 

$ 

2  a8 

'  1600 

]  aruary 

18 

13 

12 

•  8  38  . 

,3,^0® 

iMarch  • 

6 

7 

43 

$ 

29  18  • 

'  J  -1585 

MarCh^  '  V 

i'z 

9 

40 

(a 

II 

'.1^8^ 

December 

If 

17. 

'40^ 

'ire 

i6  ' 

!  i<^6a 

February. . 

ao 

13- 

23 

m 

12.  27^., 

158a 

November 

23 

if 

I  O' 

s 

z6  381  . 

r-i583 

January 

z6 

f 

af 

’  8.  ■  ■<  ao^ 

MarxliJ 

8 

If 

34 

la  17 

X  .X  X  .  ^ 

January 

af 

16 

^10 

4  ‘  42'’ 

•T  ' ,  .  '■ 

.  i  ■  * 

t  • 

/\  1-  . 

obfcrvations  Vcous 

«•  ^  - 

rears 

‘s  K 

Moneths 

D 

H 

f 

.  ’ .  3587 

.  March 

a 

\6 

40,, 

K 

10  ,.  |7 

’ 'r'‘ii85 

September 

14 

16 

2f 

<51 

ir.  ^5^ 

December 

14 

18 

■yo' 

m 

17  10 

•  1^90 

\  . 

December 

17 

19 

10 

0  <v 

0 

H 

Latitude  obfervcdi 
incP© 
in  cP  0  V 
in  O 
In^fO 
in  ^  O 

in  gP© 

•  f  ^ 

Latitude  54' 
Latitude  I  South, 
Latitude  I  ^6  South, 
in^0 
incf© 

incP  ©  .  ^ 

0 

Latitude  3 ii'  ‘North 
Laikude  3  aa  North. 
:iidcz  2?  North. 


/  North, 


Latitude  3 
Latitude  a  4 


North, 

North, 


1  % 


Ji 


r:!=J94.  Dccem^r.  :^7 
1600  February 
i6qi  May  9 

i^iof^eccmbcr  la 
1^33  <  May  '  -  ■ 

1585  November  14 
158^  November  '2,3 
1587  January.  ,  9 

Match 

159a  February  5 
1J93  May  II 

Odober  2^ 
1^34  January  2. 
“i^3J  January  la 
1^07  Aprill  X$ 


;7  .  5:01 


•  yf 


-8 


^  x  '?o 
^•6  28 


,  Latitude  obfsrvcd 


r 


.A. 


e- 


Latitude  a  8  'North. 
Latitude  3  10  North. 
Latitude  o  17  North. 
Latitude  a  5^  North. 
Latitude  i\  6l  *  South. 
Latitude  3  ao  ^North. 
i  Latitude  3  9  North. 
Latitude  i  a9  South. 
Latitude  a  48  North,' 
Latitude  a  18  North. 
Latitude  I  a5.  North. 
Latitude  0  2  NortH. 
Latitude  i  'it  ‘North, 
Latitude©  47.Ncirch, 
Latitude  a  o  Nor  th. 


»  ^ 


■■i 


i; 


■A 


f‘-  .  T  r 


^tyh  novo  Lant.^o^  ^7'  Sonth, 
Latitude  i  39  North. 
Latitude  1^40  North.  '■ 

>ai,  '/i'i  « . 


iv 

L'eon  Mmofhi 
1587  January 
1587  January 
1587  Auguft 
1J90  ‘Deediuber 
1^91  Augufl:  ' 
1591  Decepib.cr 
IJ92  Mak-., 
1J94*  Pecember 

i^oo  Aprill  ^ 

1^41  June  ^ 
>1^39  March  *  -  i 

1^41.  / 


ov 


.»  A 


12  17,  '  49 

X$  ,8^  ,10 

'  ’  ‘  ■  Oi  !  !■•  ‘  i  • 

ohfcYvit^ns  0^ 

D  HSr'  ,<'i  P/^icc  obferyed  i  L  hHudefbjirved 
'  ^  J  ‘  pT  , 4^  29'  I  s- , » ,  Sotich 

[o  South 


14  12,  49 

.4  8  zj 

28  ■  "^9  '6^X-' 

23  .  .8 
20  13  24 
7  .  8^  .30 

ii-'f'io 
‘‘io-  ^  4i 
4oo'ir9L  148. 
as  9,1  \6- 
14  41.  ,13' 


5 

\m:  7  51 . 

‘if 

a'  oiikJni 

S;  IP 

^  -■  .f  <5  .  •  zion 
m  iS'iiija 
H  .7,  (Mj 


3V,  . 

4  ij’o'  30‘^'-Norrh 

v3  j  l'4''rA'oioSouth' 
■4,i  39^-.  a4;'*(South, 
Jj  ^  .3;9i..N3rch 
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Ha  AWQNICQN  CpH.EATE. 

§  1 3  Ohferv^piqns  of  of  the  Moon, 

ANm  1 462,  the  1 off  me,  the  Moon  was  Edipfcfl,  whofe  middle  Regiomontanus 
obferved  at  Viterh  in  14^  48^/^*  (he  was  darkened  7  Dig.  on  her 

^onhfidc^Regiomont.inforqueto. 

Anno  1 500  November  5.  was  an  f  clipfe  of  t^p  Moon,  whofe  middle  was  obferved 
At  by  at  14'^  -4^.  being  then  ip  Digits  Eclipfedr 

Annoi^ii^OEloher  6^xhtMootiVi^%^Q)A^k(L  totally,  whofe  beginning  fopernicus 
obferved  a  t  Fruenburg  in  PruJJja^zX.  i  5  2^  P.  AA. 

Anno  1522.  September  happened  an  ^clipfe  pf  the  Moon,  the  beginning  whereof 
Copernicus  obferved  at  Fruenkmg  in  P^affi^,  at  id’,  36^,  and.  this  ^as  fotaji,  fee  Cop- 
Lib.  %-PUvolut- 

Anno  1 560,  the  1 1  oi  Mar^hyt^s  a  P-artile  Eclipfe  of  the  Moon,  whofe  beginning 
obferved  at  4t  1 5^  40^ 

Anno  1 580,  fannarj  3 1*1  h^Pp^d  4  Fuil-M,oon,  Ecllpfe,  whofe  middle  Noble  Tjeho 
obferved  at  Vraniburg  ip  Denmarkj  at  10^  g'  B,  jpf  (he  beipg  then  all  darkned. 

Anno  1588,  the  24  qf  March  banned  a  totall  Obfeuration  of  the  Moon^  the  middle 
whereof  was  at  Vraniburge  15^  8^  P.  M^ 

Anno  1 5  91,  7^.  Michael,  pbfervpd  an  Eclipfe  of  the  Moon  at 

and  when  the  Center  of  the  S,tin  was  J^pe^ringfbove  the  Horizon,  he  few  Moon 

two  degrees  high,  Eclipfed  on  her  South  fede,  and  conti^ariwife,  when  the  Moon  fet 
in  the  Weft,  (which  was  a  little  before  the  middle  of  the  Eclipfe)  he  obferved  the  Sun 
elevated  above  the  Horizon  two  degrees. 

Anno  1601  ^Novemfher  2g^,yiy%zn'^l^cXip(^  pf  the  Moon,  whofe  middfe  Lansherg 
ohkryQi3LtT€r-Gofe^t\ZeUM,^t6l\i^2'^  at  vvl^feh  ififtant,  (he  Was  Eclipfed 
above  I  o  Dig.  on  the.  South  iide. 

Anno  1600,  famarj^^^y  was  an  Eclipfe  of  the  Moon,  whofe  b^nnii^  Lansherg 
obferved  at  Ter-^GooQ,  mZelatid^y^  ij’’  and  5^^  after  midnight, and  the  end  about  and 
a  quarter  after  midmght^  being  about  p  Digii^s  on  the 

Northftde.  '  . 

Anno  1622.,  February  Xhe  middle  of  a  tUB^vEclipfe  at 

Rome.  c .  •  • 

Anno 

Moon,  t  „  ,  _ „ _ _ 

totall  darkneffeac-  iQ>.of3o'''^andtI|e  endat  39''^. 

1.4  pbfer%;ffimsof^o^^^ 

Nnoi^6o^A^g^[f,i^i^ei]^utn(^(^n,Qlav^y%^^  of 

“i,time  to  be  totally  Eclipfed,  infemufb  tha^ the  dark^^^^^  great  at  Conim- 

bria  in  LHfitania^(\NhQrt  he  fo  oblervea  tfiat  the  ftars  at  mid-day|!  appeared 

bright  and  ftiining,  a/id  ^he  peopfe  durft not  ftir  oa4  yea-,  and'that-which  was  moft 

wonderfull,  was4hefaili&  oytheBirds  af  the  Horj^r  bf  the  Obfcuracion-.fee 
Pag. 'y9^  in  Sphar.^fpi^n.<j$fa^o  Rofeof  .  '  ^  ‘ 

Annoi^ey,  thQ.9^ofApriJt^Chrif^pherCla^iHSi^g2^Vio\i^T%^^^  2^^  Eclipfe 

of  the  Sun  at  Rome  abou&hoOii,  but  iniihis^Eclutfe  the  Moopsdid  not.cover ;  the  whole 
body  of  the  Sun  ,  as  .'ip  tjie  pth^ 'DcHpfe[i  566  but- there  appeared  a  bright 


A 


obfemred  9  Dig.  on  the  South  fide. 

Anno  i$9^ythc  2^^  of  February  before  noon.  Dr.  fefenius  obferved  at  Torge  in 
Mifnia,  ( viz.,  under  the  Latitude  of  51*^  3  3'',  and  Longitude  of  3  5*^)  aji  Eclipfe  of  the 
Sun  almoft  ccntrall,  for  all  the  Moon  was  feen  within  the  compafle  of  the  Sun,  fo  that 

there 
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there  appeared  a  bright  fhining  Circle  round  about, the  }Aoon\Kef  ler  Aflron*  Oft* 

Anno  1 6oi  was  an  Eclipfe  of  the  Sun,  December  14,  the  middle  whereof  was  obfer- 
ved  by  Kepler^  at  Frmgm  in  Bohemta,  about  2  a  clock,  and  P.  M.  at  which  inftant  the 
Sun  was  Eelipfed  full  8  dig-  Kepler  Afiron^  Opt  Pag*  433* 

This  Eclipfe  was  alfo  obferved  by  the  Filher-men  upon  the  fea  fliofe,  neer  Bur  gen 
in  under  the  Latitude  of  60*^  30^,  and  Longitude  of  27^^  and  a  half,  where 

they  with  great  admiration  faw  the  whole  body  of  the  Moon  to  be conteined  within 
the  Sun,  fo  that  thei^  did  appear  a  brigl^  Circle  round  about  the  Moon,  about  a  digit 
and  a  half,  fee  the  fceopd  part  of  (L^flronomia  Danka.  Pag.  165*.  • 

1605, 2^  was  an  Eclipfe  of  the  Sun,  whofe  middle  was  obferved  at 
Middleburg  by  John  Rotarim,  about  a  quarter  of  an  hour  paft  one  a  clock  in  the  after¬ 
noon,  at  which  time  the  Sun  was  obicured  above  10  Digits^  and  ieffe  then  1 1  Digits. 

This  Eclipfe  was  alfo  obferved  at  Naples  in  Italj,  where  the  whole  Sun  was  covered 
bythedarkbody  of  the  Moon,  which  then  interpofed;  Kepler  Epit*  Ajfron.  Copernic* 
Pag.  ^9^,* 

"Anno  i6oB:f  was*an  Eclipfe  of  the  Sun,  whofe  middle  was  obferved  by  Lanjhergy  at 
Ter-Goofc,  5'  paft  4  P.  M,  at  which  time  the  Sun  was  Eelipfed  oh  his  South  fide  two 
l>igits  and  a  half:  Lansberg  in  T hefauro  Obferuat.  A^on*  Ed.  1 20. 

Tbi^Echp^  was  alft>  obferved  by  that  famous  Afhronomcr  €*  Longomontanns^  at 
in  but  the  Ayr  beingthere  thick,  and  but  very  httie  Eelipfed,  it 

wasfcarcedifcernah^e^ . 

Anm  1^  21  hapned  an  Eclipfe  of  the  Sun,  the  beginning  thereof  Lansherg  obferved 
acy1^/<i&^/^^r^,  ah.QUC7m  themoEiung^,andthecfidat  3.6'  paiVp^  the  parts  darkned 
at  the  middle  tliereof  being  ip^  "  ^ 

1630,  May  31^^  hapned  an  Eclipfe  of  the  Sun,  whofe  begintiing  I  obferved 
^iNmi^Laffenham^ncerS  P.M.  and  was  Eelipfed  about  ii  Dig»  at  thegmddfe 
thereof,  but  being  then  in  nry  tender  years,  I  could  make  ito  aeurate  ObfervtSRn. 

,  But  my  worthy  Countriman  Dr.  Bainbridge  then  at  Oxfirdi  ohfervedthe  beginning 
thereof  to.  be  exat^fiy  at  5^  and  the  end  at  7^48^. 

The  fame-  at  P^im  in  France,  where  he  obferved  the"  b©* 

ginning  at  6b  16^,  and  the-endat  7^1 2/<,,and  in  the  middle  he  found  the  Digits  Eelip^ 
ledtobe  n  and  32'.  ^  ^  , 

1 22^  the  Sun  was  Eelipfed,  theendwhereofwas’obferved  at  Lej^ 
denm  Nkll0ni^X.  6' 2^^ . 

^nno  i-<^45',  May  it»,T  obferved  an  Eqlipfe  of  the  Sun  neer  n.  before  noon^  abavd 
five  points  darkned,  but  beingthen  implbycdin  the  pubiiquQ  affairs  of  the  Kingdomc, 
I\  wantedtoportunity  to  make  fiirther  Obfervation  thereof. 

'  T5649c^.(7i?o^r  2  5^  hapnodan  Eclipfe  ofthe  Sun^  whofe  middle  I  obferved 

at  North- about'three  quarters  of  an^hour  pafe  one  a  clock  after  noori,  and 
the  end  moi  'ej^adly  at  two  a  clock  and  34'^*  The  '  quantity  Eelipfed'  at  the  middle 
thereof  being  4|.  Dig. 

This  Eclipfe.was^mofi:exa^ly  obierved  ^.iLondm,.  hy.  my  kind  friend  Mr.  wUllavi' 
the  beginning  there  (by  Obfervation)  was  at  12^49^  28'^,  and  the  end  at 
2;.  36''  for  at  the  beginning,  the  Altitudeof  the  Sun  was  22'^  oL  and  at  thc.cnd  14*^' 
4  5'iTheT)igits  Eelipfed  in*  the  middle  was  44*^- 

Thefemeyear  >p649,  upon  the  31*^  of  Mayy  was  a  very  fmall  Eclipfe  of  the  Sun^ 
whiuh’Was  obferved  at  i*.  "^thns.  Colledg,  by  my  worthy  and  fearned friend  Mr.  Rohert 
Riliingfley  Matheitatician,  the!'middlrwas  ac  5b .  3c/,  and  thsJ  Quantity. obfeured  olof' 
a,  Digit.  *  .  ■ 


>  • 


n ..  ’  1 


An.  Advertisement  to  the  Read  e  r. 

' Hat  mojl^  admirable  Mathematician  Joh^  Kepler,  by  the-  help  of 
TychpV  Obfervatiens  -  did  make  the  mofi  ahf  elute  and  bejlredaura- 
tim  of  of  anjih^t  ever  did  precede  him ,  havingmt 

^nfly  framed  .Tables  of  the  Equations  of  the  Planets  ,  but 
alfo  endivourfidby  the  afsijlance  Obfervations,^^  comparing 

them  with  TychoV,  to  reHifie  and eflablfjh  their  middle  Motions  ^  yet ^  never- 
thclefyy  fince  histime^hath^\^\:^^\^^  {by  the  help  of  other  Obfervations )  at¬ 
tempted  to  reform  what  his  learned  Predeceffor  had  done  ^he  comparing  and  limit¬ 
ing  their  middle  Motions  the  afsijlance  of  feme  Obfervations 

fomd  in  Lib.  M;  C.  Biblioihecie  Regis  Ghriftian.  fomanifejl- 

If  appedrstoeverj  judicious  eye^f hat  the  mojl  of  thofe  Animadverfions  of  Pto- 
\omy  and  the  Ancients  y  were  fallacious  and  uncertain they  feldome  ayming 
ncerer  then  a  degree  (ahiyf  am  ^  certain  fometime  more)  in  the  places  of  the 
Planets,/ fhall  not  therefore  much diffent  from  what  that  worthy  Kepler  hath 
doriCy  ti/Itimeand  o^fervatkn  further  conf^  the  truth  thereof^  notwithjland- 
i'ng'yl  have  ufed  all  the  diligence  I  could  pofsibly^to  eJlabliJhMe  fame  upon  fuch 
Obfervations  as  have  been  made  in  thefe  200  yeersy  there,  being  more  likely  hood 
of  truthmih‘em\  th’entnth^  when  XXik^i^had  few  FavoU’- 

rites y  hbwever  l  mujl  acknowledg  the  tniir'vall  of  time  is  but  fmall ,  anddurjl  I 
qonf dean  thpfe, more  ancierity  I  might  j  febiifie  the  fame  for  many 

l^itfand  yfer^^^^  have  done  yl  dare  aver  jhall  not  vary  Jen fibly^ 

{tf  j^thing  at  ad)  from  the  truth  of  obfervdtion  in  many  fucceeding  Ceniena-- 
^fMiyft  I  mid  not  Jay  ybut  that  they  pho  livefome  GeherationSf  after  our  timCy 
may  have  opportunity  to  make  .corrections  ^  by  \confparing  their  iQhStxvztions 
wiihihofeof  ^yc\\Oy  and  with  bth  that  have  heeirmadc  exadily  in  our  times. 

thjePlslntts ,  i  ^erilyhelievethat 
Po^enty Jha/imotvary  much  from  pkat  I  have  done,  .  being  a Jurid  they  agree 
inhetruthof  obfervatioho And  here  the  judiciOm^  Reader  is  dejirfd  to  take  no-- 
'iice^thjtjjje r/iiddle Mptionsfet  downinjmyiX^p\cs^  Meridian 

^  the  JrffhdpterjJherifpre^^^^^  Places,  or 

Kf^ciisbeto  be  reducedto any  other  Mcndimyj^ muftj  Siteof 

hkpldce  in‘AtJpe0[of  :iho];^don  ^  elf ey.pOmdventMrp^  he  comeu  dream  of  an 
errour  in  the when  done  is  ffor  the  Longitudt'ej  f  Ikes  ^in^  yet  ih^- 
nughly'-fOctifedy  wecanp^  attein  the  differ enee-of^Mtndi^^^^  exaBly  as  wir 
ff  ej  The  Catalogue,  !  have  inf erted  u  taken  out  of  the  mojl  up f  roved.  Writers^ 
Who  havekfikenpff  0^^2C^^ ,  A  there  io  tVff  day  no  fm^d  difference Ar 
monptthemdfinotabieM^ihzmmcmW-y^w^^^  edni 


pndethm  differ  ence.ofMcndlms  by  ob fir  vat  ion  tf/Luhar  Eclipfes^Ai^  exWy 
one  hburt  6  minutes y  wherewith  Clavius  Magittifi^ 

home  26  minutes.  h.fm\and  Ptoviims  one  hour e  minutes ,  Lansberge'^^ 

hour ethree minutes.  Argoi57  niinutes.  Kepler  WEichftade  50  and 

Pi\x\\id\d\}snomore  then minutes.  I  have  examin'd  divers  other  Cities  of 
note  in  Europe,  and  compared  them  with  the  faid  Authors  ^  among  si  whom  I  fnd 
$0  fmall  difcrepanciCy  and  feme  I  have  reBifedby  obfervation  of  Lunar  Eclip- 
fes,  and  would  my  narrow  limits  of  time  have  permitted ,  /  fhould  have  endea¬ 
voured  a  rejlimionin  all  thofe  places^  wherein  Ccelefiial  obfervations  have  been 
made.  S hortly^  if  occafion  ferve^  thou  mayjl  expeB  it^  in  the  interim  Idejife  the 
Reader  to  be  cautious y  in  the  premifes. 
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A  Catalogue  of  fome  of  tbe  chiefejl  Cities  in  the  World) 

Shming  the  temforark  Difference  of  their  Meridians  from  London  ^ 
with  the  height  of  the  Pole  in  each  pLce.  ColleBed  out  of  the  ’ 
hejl  Geogra^hicall  Tables  now  extant^  and  compared 
with  the  Ohftrvations  e/Longomontanus,Kepler, 

Eichftade,  Bullialdus,  Wcffe/ 

mofi  approved  ‘Authors.  ' 
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i^  A 

51  30 

0 

39  A 

33  43 

0 

3f  A 

49  36 

3 

S  A 

32  lo 

0 

47  A 

48  42 

0 

S 

38  45 

0 

2o  A 

45 

0 

19  A 

32  10 

0 

00 

51  3^ 

0 

40  A 

53  58 

0 

47  A 

52  16 

Names  of  the  Chks. 


/ 


be.  JMalo. 

Mexico. 

Macao  m  the  Kmgdome  of 
MaheoinEaft  India. 
Maliapur,  the  Seoul,  of  St. 
Moroco.  (Thomas. 

Marpurg  ta  Heflia. 
Mechain  Arabia. 

Mcfiane  in  Sicilia . 
MiddlebtirginzcJand. 
Coningsburge,  Mons  regius 
Mentz  in  Germany  f  Pr 

Munfterin  Weftphalia 
Madrid,  feat  of  K.  of  Spain. 

Mount  Sinai. 

Narbon  in  France. 

Nafiaw. 

NInivcin  Aflyrla. 

Naples  in  Italy. 
Norimbergein  Germany. 
Presburg  in  Hungary, 

Paris  in  France. 

Pragucin  Bohemia. 

Padua. 

Pergamus, 
ii^inzoy. 

Rome  in  Italy. 
Raven^urgein  Bayarlo. 
Roterdam  in  Holland. 

lochej!# 

Roan  in  Normandy, 
Salisburgein  Bavaria. 

Spier  upoh  thcRhene. 

Stetifie  in  Germany. 

Smyrna  inAffa. 

Stockholm  in  Swethiand. 
Syracufatn  Sicilie. 
ThelTalonica, 

Trlpolis  in  Syria. 

Tubing  Wiitcnburgc. 

Trier, 

Torgein  Mifnia. 

Copenb^c  in  Denmark. 
Valence  in  Spain. 

Venice. 

Vienna  in  Auftria. 

Weymar. 

julmc  In  Lower  Swcthland. 
jUraniburge  the  leat  ofAftrb: 
jUliflippoin  Portugall. 
iWorms. 

Wittenburg  in  Saxony. 


Dif,  oj 
McrU. 
H  m 

Neigh, 
of  Pole 
D  m! 

0  20  S 

48  44 

6  So 

20  6 

79^ 

19  30, 

7  19  A 

z  24] 

6  A 

13  0 

0  31  S 

31  17 

0  33  A 

50  43 

3  25  A 

I  6  A 

1  37  52 

0  16  A 

'51  30 

tS  A 

55  8 

D  45  A 
D  z8  A 

51  54 

3  II  S 

40  45 

1  40  A 

’  30 

)  .1  A 

43 

>  42  A 

5o  i^I 

38  A 

35  50] 

I  A 

40  42 

49 '25 

4^  A 

9  A 

48  2j 

z  A 

48  Si 

S6  A 

So  S6 

49  A 

36  If 

10  A 

41  8 

z8  A 

37  40 

So  A 

42  2 

41  A 

47  45 

14  A 

51  55 

4  S 

45  49 

<5  A 

49  30 

f4  A 

47  42 

35  A 

4?  H 

J8  A 

53  3^ 

14  A 

38  5o 

I  A 

58  50 

5  A 

35  Sd 

45  A 

41  3^ 

0  A 

34  fo 

38  A 

48  34 

i6  A 

49 

53  A 

51  33 

^0  A 

55  43 

4  A 

39  30 

48  A 

45  15 

5  A 

48  22 

4^  A 

51  8 

42  A 

48  24 

5o  A 

55  54 

35  s 

38  45 

29  A 

50  2y 

$1  A 

SI  52 

A 
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A  Catalogue  of  fame  of  the  mofi  eminent  Cities  and  ^ 

Toyvns  tn  England  and  Ireland,  wherein  is  fhewed  the  Difference  of  '  ; 
their  Meridians  from  London  ,  with  the  height  of  the  Pole  , 

Artique .  Many  whereof  are  fet  down  according  to  ! 

the  zyAuthors  own  Ohfervation ,  the  refl  by 

their  Bearing  and  Dlfiance^  cfrc.  ■  * 


i  ,  _ - 

1 

Na?nes  of  the  fitles. 

Differ  of 
Meridias 
H  m 

Height 
ofPole 
D  m 

Names  of  the  (fities. 

Differ. ;Heig. 
of  Mer  Pole,  j 
H  m|D  m 

-1  1 

S.  Aibons. 

0  I  s 

51  55 

Lincoln^ 

0  01  s 

53  15 

Barwick. 

0  6  s 

55  49 

Middle  of  the  Ifle  of  Man. 

0  17  s 

54  22 

Bedford. 

0  2  s 

52  18 

Nottingham. 

0  04' s 

|53  03 

iBriftol. 

0  11  s 

51  32 

Newafke. 

0  03  s 

53  02 

iBoflon. 

0  0 

53  2 

Newckftle. 

0  0^  s 

54  58 

jCambridi^e. 

0  I  a 

52  17 

N.Lumnghara,yfi^^;/f/;<?r. 

0  03  s 

52  41 

1  Canterbury.  i 

0  5  a 

SI  27 

Norwich. 

0  04  a 

5244 

jCarlile.  .  ^ 

0  10  s 

J4  57. 

Northampton. 

0  04  s:52  iH 

iChefler. 

0  IIS 

55  20 

Oxford. 

0  05  s 

51 54. 

[Coventry. 

4  s 

52  30 

Okenham. 

0  0^  s 

52  44-' 

j  Carmerthen. 

0  17  s 

52  2 

Peterborough. 

0  o2  S 

52  35] 

Chichefter. 

0  3  s 

50  5.^ 

Richmond. 

0  q6  s 

54 

Colchefter. 

0  5^  a 

52  4 

iRochefter. 

0  o3  a 

51 28; 

Darby. 

0  5  s 

53  6 

S.Michaels Mount  in  Cora 

0  23  s  50  58; 

Dublin  in  Ireland. 

0  26  s 

53  II 

Stafford. 

0  08  S  52  yjj 

Durefme. 

0  5  s 

54  45 

Stamford.  ‘  ' 

0  o2  S  J2  4lj 

Dartmouth. 

015  s 

50  32 

Shrewsbury. 

0  1 1  S 

52  48^ 

j  Eely. 

0  I  a 

52  20 

Tredah  in  Ireland. 

°  27Sj53  3^) 

1  Grantham. 

0  2  s 

52  58 

Uppingham  in  Rutland. 

0  03  S  52  40 

iGlocefter. 

^  ps 

52  00 

Warwick. 

0  06  S-k2  2S 

!  Halifax,  ■  ■ 

^  6  s 

55  4P 

Wi  nchefler. 

0  o5  s 

51  lOj 

j  Hartford* 

^  IS 

yi  yo 

Waterford  in  Ireland. 

0  27  s 

52  221 

!  Herefordi. 

^  ll  s 

52  14 

Worcefter. 

0  op  s  52  20 

Huntington. 

°  IS 

52  IP 

Yarmouth. 

0  0^  a  52  45|; 

Hull. 

^  IS 

53  50 

York. 

P  04  s 

54  OO] 

iLancafer.  - 

^  IIS 

54  8 

London, 

0  oo 

51  3^ 

Leicefler. 

) 

°  4S 

52  40 

' 

•  i 

i 

Thefe, places  in  England  are  for  the  moft  part  cxadly  redified  by  the 
Author  ^  but  the  Catalogue  of  forreign  Cities'  (which  is  colledted  out  of 
the  beft  Authors  that  have  yet  v>/^rote)  is  not  cortlcntancous  to  Obfervation: 
As  Uraniburge  ought  to  be  (by  my  Obfervation)  horn  London  i  houre 
3  min.  Rime  i  houre  6  min.  Paris  10  min.  Venice  i  houre  3  min.  &g. 
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A  Table  of  the  KeduUion  of  the  Dayes  of  the  Juliari 
T ear  to  Dayes  of  the  Gregorian  T ear^  Sc  contra. 


Fro  the  5  of  OSlo. 

Amc  Dom. 
1582 

Adde 

Days 

Amo  Dom. 

Adde 

Days 

j 

Anno  T)om. 

Adde 

Days 

Fro  the  24  oi Feb. 

B  1^00 

10 

3100 

22 

4600 

33 

1700 

II 

B  3200 

21 

4700 

3  4* 

1800 

12 

3300 

n 

B  4800 

34 

ipoo 

13 

3400 

24 

4900 

35 

B  2000 

13 

3500 

25 

yooo 

35 

2100 

B  3<5oo 

25 

5100 

37 

2200 

15 

3700 

26 

B  5200 

37 

* 

2300 

16 

3800 

27 

5300 

3^ 

B  2400 

16 

3900 

28 

5400 

39  1 

2500 

17 

B  4000 

28 

7500 

40 

2696 

18 

4100 

ip 

B  5^00 

40 

27^0 

*  \ 

Ip 

4200 

30 

5700 

41 

B  28(1)0 

t 

Ip 

’ 

4300 

31 

5800] 

42 

< 

ipbo 

20 

B  4400 

31 

5900  ] 

43 

^0(\o 

21 

1 

4500 

32 

B  6joo 

43  I 

FOrafmuch  as  the  Earth  inthefpaceof365  Days,  5  hours,  48^  55^'',  doth 
make  her  Annuall  Revolution  in  her  peculiar  Orbite,  departing  from 
fbmc  known  Point  thereof,  and  returning  td  the  fame  again,  which  we  call 
the  rtopicall  year,  it  therefore  commeth  to  pafle,  that  the  J  ulian  year 
contcining  365  Days ,  6  Hours,  (as  it  was  formerly  cftabliflied  by  the 
Church)muftnccds  'excecd  the  true  year  11^5^'',  which  Defed,  fince  the 
firft  eftablifhmenc  thereof,  hath  much  altered ,  not  onely  the  Pafchall 
folemnity,but  alio  the  Eqmnoxes znd  Solflices^  and  therefore  Pope  Gregory 
1 3, to  bring  the  Pafchall  lolemnity ,  and  the  Equinoxes  and  Solflkes  to  their 
Scacs,‘Uhcy  wcrein,at  thetimeof  the  Nicene  Councell,  Jnno  322,  (for 
the  Equinox  was  then  the  1 1  of  March )  he  ordered,that,  for  its  Reftitution, 
there  ihould  be  i  o  days  omitted  in  the  moneth  of  Ofioher  1 582, and  fo  the 
j  day  fhould  be  accounted  the  15  ,  and  from  thence  fo  to  continue  till  the 
year  1 700,  Peb.  24,  at  which  time  the  GrtgorUri  y^r  mufl:  exceed  the  J  u- 
lian  1 1  days,  and  from  that  year  ihclufive  every  4  Centenarie  to  be  Bijfex* 
//7^,  and  the  three  former  Centenaries  of  years,  to  be  Common  years,  and  v 
no  Intercalation  to  be  obferved  in  them,  whereby  every  400  years  (]:jall  gairi 
3  daysof  what  the  Julian  lofcs,  and  this  is  to  be  obferved  after  the  year 
1600.  See  Maginus  Can.  10  I  in  Mquab.  ^  Apparent,  Mot,  Tab.  dr 
Origan.  Part,  i  Ephemeriium,  The  Exceffc  or  Difference  of  which  accounts 
we  have  till  the  year  dooo,  given  you  inthe  former  Table. 

When  therefore  you  are  to  reduce  Days  of  the  Julian  year  into  the  Days 
of  the  Gregorian  year,  enter  the  Table,  and  the  Days  there  found  addc  to 
thedays  of  the  Julian  year^given.  Admit  thetime  propofed  were  the  5  of 
J^/4723io,thercforeagainft  2300, 1  finde  16  days,  which  being  added  to 
the  5  day  maketh  21.  So  that  I  conclude  the  5  of  May  2^10  StyU^uUano,; 
is  the  2 1  of  the  fame  Moneth  StyloGregoriano. 

Z2 
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[ATTable  of  the  Equation  of  Civill  Dayes  (placing  the  ] 

i  Aphelion  of  the  Earth  in  the  6^  of  Cancer)  which  may  ferve,  without  ^ 
j _ _  any  Icnfible  errour,  for  this  and  the  enfuing  Age. 

Iq  Y  ^  ■—  - 

(JO  Subilr. 


i-t  / 


Ad  lie. 
f  o 


4  44 


3 

33 

4  2 
52 
62 

T 

Pi 

IOq 


4 

4 
065 

465 
26  5 
06  5 

47  5 

276 

c8  6 


4 

) 


Hi©  Si 
Aude.  I  Subftr.  Subltra. 

/  //[/  //  /  f. 


6 

6 

6 

6 


1 1 


48  6 


o  29 


I2|0 
I3I0A 

14 

15 

161 


O 

o 


I06 
6 
6 
6 


1 

2 
2 
2 


17 

181 
Ip 

20 

21 

22 
233 
243 

2513 

263 

274 

284 

2p!4 

304 


op 

27 

45 
036 

21 

386 


6 

6 


56 

13 

29 

45 
02 

175 


41 
54 

05 
17 

28  5 

385 

47i5 

565 

045 

ii|5 
ip'4 
2  5:4 

314 

364 

4i|3 
4^1 3 

483 

513 

2 
2 


230 
160 
09' I 

Ol'l 

531 

431 

332 

23  2 

I2!2 

Ol'z 

4P|3 

363 


267 

43  7 
007 

187' 


35 


7 


52,7 

op  7 
277 
43 


23 

10 

56 

42 


6 

6 

d 


32 

47 
01 

15 

28 
41/6 


6 

6 

6 

6 

6 


53 

54 

55 
55 
54 
53 

50 

47 

44 

40 

35 

29 

23 


3 

4 
4 
4 


5P 

16 

32 

47 

02 

17 
32 


274  '46 
135  00 


2 

2 

I 

I 

I 

I 

o 

o 

o 

o 

o 


575 

425 

265 
095 
526 
366 
196 
02  6 

455 

276 

.096 

^087 

26^ 


137 
25  6 

37(5 

496 


7 

7 

7 

7 

7 

7 

7 

7 

7 

7 


Subltr. 


Addt 


5 

4 

4 

4 

4 

3 

3 

3 

3 

2 


00 

II 

21 


5 

5 


31 

3P 
47 

545 

01  5 
075 


d 

d 

d 

d 


07 

13 

iP 

23 

2d 
29 

31 

33 

34 

34 

33 

321 

3i!i 

28'i 

25|l 
22  O 

170 

II  6 

od' 

5P 

52 

44 
3^ 

27 
17 

od 

55 

44 

32 

20 
074 


07 

53 
3P 

245 


4 

4 

4 


tfi 

Addc. 

/  // 


12 

12 


09 


04 
24 

44ji2 

04 12 


Adae.  Addr.  Subitra. 
-'z  /  //  /  // 


51 


o' 

o 

I 

I 

1 

2 
2 

7 

3 

3 

3 


545 

38d 

22d 

05'd 

47j7 

31,7 

137 

547 

3d8 

188 

598 

409 

209 

oi!9 

^9^9 
40 


24 

4412 


12 


04 

23 

43 

02 

20 

3P 

58 

15 

33 

4P 


12 

12 

13 
13 
13 
13 
13 
13 
13 
13 


09  II 
1810 

25 

33 

40 

4d9 
5.1  P 
5d9 

00 


10 

10 

10 


03 

05 

078 


P 

8 

8 


08 


7 


087 
07 
Od 


0713 

13 

12 


7 

d 


00 

20 


10 

10 

10 


41 10 


01 

22 

43 

03 


ii 

II 

II 

II 


2311 

43” 

04]!  2 


23 

38 

54 

09 

23 

37 

50 

03 

Idjl2 
27  II 

3811 

4911 

II 
II 


12 

12 

12 

12 

12 

12 


04  d 

Ol 

57 

52 


II 

58 

43 

29 

13 

57 
3P 

21 

02 

43 

23 

04 

43 

22 
00 

385 


47 

41 

34 

27 

i8 


5 

5 

5 

4 

4 

3 

3 

2 


15 

51 

27 

04 

40 

15 


O 

o 


o 

o 

I 

1 

2 
2 
2 

3 

3 

4 

4 

5 
5 


26 

5  CO 

26 

52i 

15 


6 

6 

6 

1 

1 

1 


50  8 
268 


5P 

09 


op,  2 
582 
48 

37 

25 

no 


I 

o 


3P 

34 

op 

43 

17 

52 


26  lO 


10 
10 

10 
n 

1 1 

441  ^  ^ 


s 


II  43 
II  33! 


8 

9 

9 

9 

9 

10 


38 

02 

25 

48 

I 

10 

32 

53 

15 

35 

55 

14 

33 

51 

op 

27 

43 

58 

13 

27 


1 1 
1 1 

11 

12 
12 


09 

35 
5P 

25 
50 

1412 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
II 
II 
II 


27 
4Ii 

5311  25| 

OJ  II  I^ 

'1711  ojj 

27'I0  54| 

37jio  42 
4710  30 
54'io  17 


03 

08 

14 


lO  04 

9  51 


9 


IP9 

249 

278 


30 
32 

338 


8 

8 


34 
33 

32 
30 
28 

35 

22 

17 

12 

05 
58 
52 

434 


7 

7 

7 

6 

6 

6 

7 

5 

5 

5 

4 

4 


37 

22 

g8 

52 

34 

2.0 

04 

47 

2 

I 

5 

3 

I 

5 


T^Nter  this  Tabic  with  the  Suns  place,  finding  the  Signe  on  the  Head,  and  thewlc- 
i-^grec  in  the  firft  Columne  on  the  left  Side,  the  Common  Angle  will  (hew  the 
aEquatioh  in  Minutes  and  Seconds,  which  according  to  the  Titles  A  or  S,  muft 
be  added  or  fubftra(aed  to  or  from  the  cquall  time  given,  that  it  may  be  madcap- 
parent;  But  the  Contrary  Title  muft  be  applycd  when  the  Apparent  is  to  be 
converted  into  the  equal!. 
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Gf  the  Middle  Motions  and  u^quations  of  S  o 
Luna,  Saturn,  Jupiter,  Mars, 
Venus,  and  Mercury. 

Veri  Mnndi  Syjimam  Schema, 


k  * 

Rom .  1 .  20.  7»vfftBilia  Dei  a  creatura  Mandipt  ea  pi  falta  fum  inttUeU* 
cenfficimtur. 
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fA  Table  of  the  middle  Mo¬ 
tion  of  the  Sun,  and  Fixed  Stars^ 
for  Years  of  the  Chriftian  i£ra, 
according  to  the  Juliart  Account. 


Years 
of 

Chrift* 


Longitude 

of© 

s  A  '  '' 


Apheiion 
of  0 

s  d  '  '' 


Motion  ot 
Fixed  ^ 
s  d 


// 


oo  31 1  8  zo  3  o  4  58  38 
8  45^  24  2,  lo  z  4^  0  6  Z3  32 

9  30  1^2,  II  4J  290  7  48  z6 

9  lo  1$  092  13  28  izp  9  13  20 

9  II  00  i  2  lo  J40  10  38  13 


11  44  ^4 

12  19  47 

13  14  40 

13  S9  3^ 

14  44 


16  J3  370  12  3  7 

18  3^  200  13  28  I 
.^o  19  30  14  52  55 

22  I  4t?o  16  17  49 

23  44  290  17  42-  43 


15  i9  iB  2 

14  II 

16  S9 

17  43  3 

18  28  49  3 


19  13  41  3 
I?  58  343 

10  45 
ZI  28 
22  13 


123 


9  ^3  42-  5 
9  24  27  5 
ZS  12  433 
9  M  37  33  3 


9  17  27  21 


23  27  I2|0  19  7  37 

27  9  T4,o  20  32  31 

28  32  376  21  37  23 
o  33  200  23  22  19 
2  i8  2  0  24  47  13 


4  00  43 'o  i6  12  6 


3  43  28 'o  27  3^  39 

7  2^  II 

9  8  34 

1031  371 


o  29  I  34 
I  o  2^  48 
I  5i  4^ 


9  22  38  331^  34  I9!i 
14  17  2  1 


I?  J9  4T 
17  42  28 
19  23  lo 


9  2^  42  2$  3  21  733 


3  22  3o  36 


3  33 

4  41  29 
^  ^23 

7  31  17 

8  $6  11 


9  28  12  14  3  24  33  19  I 


28  37  ^ 

29  41  19 


3  z6  16  X 
3  27  34 


10  21  3 

11  4J  J9 

13  10  33 

14  SS  47 
16  o  41 


10  o  2^  32  3  29  41  27 
lo  8  23  39  4  16  48  44 


8001 


1013  24  25 
1022  23  12 

II  O  21  58 


II  8  20  43 


Month 


ijanuar, 

Febru. 

March 

Aprill 

May 

Jiinc 

July 

Auguft 

Septeb 

Oftob. 


Com.Year. 

Lon  git.  0 


1  3  55i  41 
3  21  2  48 

«  8  955 


^  23  17  2 


Leap-year 
Long  it.  0 


o  00  00 .00  o 
I  00  33  18  I  ^  _ 

1  28  09  II  r  29  8  19 

2  28  42  30  2  29  41  38 

3  {^  39  i '‘^9  il  48 

4  28  49  38  4'  29  49  ‘ 


1  17  23  34 

^  I  34  33 

2  13  43  32 

2  29  32  31 

3  14  I  30 


3  28  I©  29 


3  28  24  7  T  29  23  13 
^  28  37  23  6  29  3<3  34 

7  29  30  448  o  29  32 

8  29  4  34'9  04^  .. 

lo  o  37  20 o  32 


Nove.  9  19  38  12 
Deceni}j<729  12  22 


II  o  n  30*0  37 

- - ■ 


A  Table  of  the  Annuall  Mo-  I 
tionoftheSun  and  Fixed  Stars,  i 
for  fupplying  the  intermediate  { 
Years  of  the  former  Table.  j 

|iVl  ^  j 

Aphcl.oi 0jchc  fixcc9f^ 


Years 

inclu¬ 

ded. 


B 


Longitude 
of© 

d  ' 


s  d 


80  00  00  3  3  34 
^oco  00  16  36 
40  oo  00  17  37 
2000  00  8  39  o 


O  I  22 
oil 
o  o  41  5 

o  20  2^ 

I  II  29  43  40  o  o  I  2 


211  29  31  20 
3  Ji  29  16  59 
B  400  00  1  48 
3  1 1  29  47  28 
^ii  29  33  07 


29  18  47 
to  3  31 
29  49  II 
^9  34  11 


II 

II  29  20  35 

0  0  11  iS 

B  12 

© 

0 

0 

1 

0  0  12  2C 

13 

II  29  51  3 

0  0  13  2J 

14 

II  29  3^  45 

0  0  14  z; 

15 

II  29  22  23 

0  0  15  25 

B  16 

00  00  7  II 

0  0  ib  26 

'17 

II  29  52  yi 

00  17  28 

18 

II  29  38  31 

0  0  18  29 

19 

II  2^9  24  10 

0  0  19  3! 

B  20 

00  00  08  5"  9 

0  0  20  33 

002 
003 
0047 
0038 
o  o  10 


s  d 


/  y/ 


o  o  10 


>0  I 

7  55 

0  0 

■  0 

0  0 

33  5-^ 

0  0 

17  59 

0  0 

0  5 1 

0  0 

I  42 

0  0 

^  33 

0  0 

3  if 

0  0 

4  15 

3  0 

1  5j 

0  0 

5  5^ 

0  0 

6  47 

0  0 

7  38 

0  0 

8  29 

0  0 

9  20 

0  0 

10  II 

D  0 

ir  3 

3  0 

II  54 

0  0 

12  45 

0  0 

Longiinde  of  the  Sun. 


Long!  0fH 

s  d  '  " 


L'  n©  H 

H  /  Of 


Lon© 

d  ^ 


o  oz  28  3i|i  16  23 


20  04  5^32'i  jg 
3  0  o7  2.4^33; I  21 


o  01  58  17 
o  02  57  25 

o  03  36  33!  4  0  op  5i;34*i  23  47 
o  04  55  41!  50  J5>’35‘i  Z6  15 

50  05  54  501  o  14  47j3^*i  28  43 
70  53  58  70  17  15  371  31  II 

8  0  07  53  '37  801^  43  38  I  33  3P 
po  08  52  i5|  po  22  ii,3Pi  3^  06 
o  op  5i  zj  10  o  24  38.40 1  33  34 
o  10  50  32  II  o  27  ooki  I  41  13 
120  I*  4^  40  J20  2p  3442  I  43  31 
o  12  48  48  13  o  32.  02  43 1  45  5i> 
o  13  47  57  14®  34  30441  48  26 
o  *4  47  05  jyO  36  5845  I  50  54 
o  ^5  46  13  16®  3P  25461  53  21 
170  45  22  17O  41  53  47 1  55  W 

18  o  *7  44  30180  44  21481  38  17 
xp'o  *8  43  38  ipO  46  45'4i>2  00  44 
20  o  ^9  42  47  20  o  49  17  50  z  93 
o  2®  41  55' 21'®  5^  45  5*  2  05*  4®1 
41  03'22'o  54  13  32  2  08  081 


o  22  40  12 

b  zytp  20 
250  24  38  28 
26  o  25  37  37 
270  26  36  45 
»8o  27  35  53 
2piO  28  35  02 
30*0  2p  34  20 

31 1 2  30  33  28 


23  O'.  56;  42 
24jo  $9  08 
25jl  Cl  35 
26,^  04  O4 

27ji  06  32 

1  Op  on 


28 


30 


53 


2  10 


36 


54*2  25  '03 
5.5  ,2'  15  31, 

56  2  17 

57  2  20  27 

58  2  22  55 


^  21  lykpi  25  2? 
*  H  SI  60  2  27  50 

'  I  I 


U 


Ha  RMONICON  Coe  L  E  S  T  E. 


i6j 


\ 

A  Table  of  the  ablolute  iTquation  of  the  Sun. 


Sig 


ne  o. 


Anomalie 

i£quati.  ©iDiftancc- 

co-?quatecl. 

Subfira^i' 

of  ©Tro 

S  D 

D  ^ 

Earth. 

0 

0  0  00  00 

0  0  0 

101803 

o  o  58  54 
20  I  57  4P 

0256  44 

40  3  55  38 
5  0  4  54  33 


60 
yjo 
8 
9 


10 


11 

12 

13 


15 


o 

o 

o 


5  53 

6  52 

7  51 

8  50 

9  45? 


2p 

24 

20 

15 

lO 


o  10  48 
o  II  47 
o  12  45 


06 


O  2  7101802 
o  4  14 101801 
O  6  20  10180 
o  82710175/5 
O  10  32 


O  12  37 


O  14  42  101791 


ioi75?4 


o  16  47 
018  52 
o  20  56 


o  23  o 

02025  3101763 

55^0  27 
i4|o  13  44  560  2^ 
o  14  43  530  31 


160  15  42  50 

170  i4»4i  47 
18  ,0  17  40  44 
190 18  39  41 
200 19  38  39 


21 

22 

23 

24 

25 


26 

27 


10 


o  33  II 
o  35  12 
o  37  12 
o  3P  II 
o  41  10 


o  20  37  370  43  8 

O  21  36  36jO  45  5 
o  22  35  37^0  47  I 
o  23  34  380  48  57 
o  24  32  390  5°  52 


101786 

IOI78I 

101776 


IOI77O 


IOI74I 


o  25  32  41 

o  26  31  43 


o  52  46 
o  54  3^ 


280  27  30  45  0  56  32 
290  28  29  47 
30  o  29  28  50 


0.58  23 
I  o  14(101567 


Sjgne 


I'l 


^  Signe 

I  . 

1 

i 

t 

i 

AndH^lie  ’ 
co'Stquated. 
s  D 

/Eqiiati.©!,Diftance 
SubfiraH:*  iof  O  fro 
n  "  Earth. 

© 

0^. 

0  29  28  50 

I  0  i4!ioi567 

30 

I  0  27  53 

I  2  3I101549 

29 

I  I  26  56 

I  351 

101535 

28 

I  2  26  0 

I  5  38 

101520 

27 

i  3  25  5 

I  7  24 

1 0 1 5  02 

26 

/ 

I  4  24  13 

198 

101483 

25 

I  5  23  25 

I  10  51 

101466 

24 

I  6  22  35 

1 12  33 

10 1449 

23 

r  7  21  45 

I  14  14 

101431 

22 

I  8  20  56 

1 15  53 

IOI4II 

21 

I  9  20  7 

1 17  31 

101391 

20 

- -  ] 

I  10  19  16 

I  19  8 

2O1371 

I  11  18  25 

I  20  43 

101351 

18 

> 

I  12  17  39 

I  2'2  "1 7 

101331 

17 

I  13  16  53 

I  23  50 

101310 

16 

I  14  16  7 

I  25  21 

101287 

15 

I  15  15  2  2 

I  26  51 

XOI265 

14 

I  16  14  38 

I  28  2C 

IOI243 

13 

I  17  13  53 

I  29  47 

ICI220 

12 

1  18  13  II 

I  31  1,2 

loi 199 

I  I 

I  19  12  30 

I  32  36 

IOII75 

I  20  II  48 

I  33  58 

ICII50 

9  ' 

I  21  II  8 

I  35  19 

101126 

8 

I  22  10  1'9 

I  36  37 

lOl 102 

7 

■ 

I  23  •  9  50 

I  37  54 

IOIO77 

6 

1  24  9  14 

I  ^ 

IOIO52 

5 

I  25  8  39 

I  40  23 

101027 

'4 

I  26  8  3 

1 41 35 

lOlOOO 

3 

h 

I  27  7  29 

1 42  45 

100973 

2 

I  28  6  57 

1 43  54 

100948 

I 

1  29  6  24 

I  45  C 

100924 

0 

(ly^dde- 

Sig 

ne  1C, 

6 

Si 

i68 


H  ARMONICON  c  OE  L  E  S  T  E. 


_  I 

A  Table  of  the  ablolutc  jSquation  of  the  Sun, 


Anomalie 


Signe 


2. 


0^ 


co-aequated. 

y  // 


,S  D 


01 

29 

6  24 

I  2 

0 

3  32 

2  2 

I 

5  21 

'  3 

2 

2 

4  31 

42 

3 

'  4  24 

5 

i2 

1 

,4 

3  38 

612 

'^5 

3  32 

7 

2 

6 

3  8 

8 

2 

7 

2  46 

9 

2 

8 

2  24 

10 

2 

9 

2  3 

II 

2 

10 

I  42 

12 

2 

II 

I  21 

13 

2 

12 

I  2 

14 

2 

13 

0  44 

13 

2 

24 

0  27 

16 

2 

13 

0  13 

17 

2 

16 

0  0 

18 

2 

16 

3P  46 

19 

2 

17 

59  33 

20 

2 

18  59  21 : 

21 

2 

ip  59  12; 

22 

2 

20  55>  4; 

23 

2 

21 

38  382 

24 

2 

22 

38  J2  2 

iEquati.  ©jfcftance 


SubfiraEi 

D  ^  " 


o 


100^24 

100897 


I  45 
I  46 
I  47  7100867 
100839 
100811 
100782 


I  48 
I  49 
I  50 


9 

9 

6 


I  51 


of  ©fro 
Earth. 


100754 


25 


I  51  55  100725 
I  52  46  100697 
I  53  36100668 
I  54  24100641 


I  55  10 

^  55  5-3 


100613 

100583 

100554 

100525 

100494 


100464 

100434 

100404 


o  25 100343 


262  24  58  45 
272  25  58  42 
282  26  58  41 
292  27  58  40 

502  28  58  39 


O  49 
I  12 
I  32 

1  5c 

2  6 


2 

2 

2 

2 


2  19 
2  30 
2  40 
2  48 


100312 
100281 
100249 
I 002 I 7 

iooi8c 


I 00155 
IOOI23 

100092 
I 0006 I 


I 


(iy^dde. 

ne 


2  53U00031 


Signe  3. 


Anomalie  ^iEquari.OlDiftance  ’ 


cf)-aequated. 

/  // 


SubftraB:- 


B 


D 


// 


2 


2  28  58  39 

2  29  58  42 

3  o  58  46 

3  I  58  49 
3  2  58  54 

3  3  S9  02 


2  53 
2  55 
2  54 


ofO  fro 
Earth. 


<0 


3  4  5 

3  59  II 

6  i8 

7  5P  31 

8  59  43 


3  9  59  5^2 

II  011 


12 
3  13 
3  14 


o  272  o  20  996^0, 
042 
P  58 


3  13 
3 

3  17 
18 
3  iP 


3  20 

3  21 
3  22 
3  23 
3  24 


3  23 

3  26 

3  27 
3  28 

3  2p 


10003  I '30 
lOCOOl  29 
99970  28 

2  32!  PPP3827 

2  46 

2  3P  PP875I25 


2  2  2P  ^^845 


2 

2 

2 

2 


2  17  9981423 

^  3  ^^782  22 

I  46  9P752  2I 
I  28  99721 20 


I  8  99691 
o  46  99660 


I  59  52  99600 
I  59  ,23  99571 


19 

18 

1^7 

16 

15 


<*y^dde> 


Signe  8. 


I 


I  17 

1 38  5,3 

PP340 

14 

I  37 

1 58  20 

99510 

13 

I  38 

1 37  43 

99480 

12 

2  21 

1 37  6 

I  99450 

II  j 

2  45 

I  5^  26 

PP421 

10  1 

3  8 

1 33  45 

PP3PI 

9 

3  33 

1 33  ,i 

PP362 

8 

3  36 

1 34 14 

PP332 

7 

4  23 

2  33  25 

99303 

6 

4  4P 

1 32  33 

PP275. 

3 

5 

I  31  3P 

PP24<5 

4 

3  46 

I  3043 

PP2I5> 

3 

6  19 

I  4P  44 

99191 

2 

7  4P 

4^  44 

99163 

I 

7  22 

1 4743 

PP133 

0 

—  r 


/ 


HarmoniGon  G celeste. 


169 


A  Table  of  the  abfolutc  iEcjuation  of  the  Sun. 


Si, 

yne  4.  ( 

Anomalie 

co-arauated. 

S  D  ^ 

yEquati.  (i 

D  ^ 

)jDiftance) 
of  Ofrol 
Earth.  | 

c 

>■3  29  7  22 

I  47  43 

PP135 

14  0  7  5C 

)  I  46  4c 

99107 

2*4  I  8.3  c 

45  34 

99080 

35  2  9  5 

I  44  26 

99053 

4!4  5  -9  42 

I  43  17 

99027 

5 

'4  4  10  18 

I  42  5 

99002 

6 

’4  5  lo  55 

I  40  50 

989771 

7 

4  6  35 

^  39  34 

989521 

8 

4  7  12  14 

I  38  16 

58528 

P 

4  8  12  54 

I  3d  5d 

989041 

10 

4  5  13  36 

I  35  35 

‘  98879! 

II 

4  10  14  17 

I  34  13 

588551 

12 

4  “  14  59 

I  52  45 

58832. 

13 

4  12  15  44 

I  31  22 

988091 

14 

4  13  16  28 

I  25  53 

98786 

15 

4  14  17  13 

I  28  22 

987d4 

16 

4  15  17  59 

I  26  50 

98741 

17 

4  16  18  44 

I  251  j6 

98718 

18 

4  17  19  31 

I  23  4c 

58d5d 

Ip 

4  18  20  20 

I  22  3 

58d75 

20 

4  19  21  .9 

I  20  25 

98654 

21 

4  20  21  57 

I  18  45 

98634 

22 

4  21  22  46 

I  17  4 

98615 

23 

4  22  25  34 

I  15  21 

98597 

24 

4  23  24  23 

I  13  36 

98578 

25 

4  24  25  12 

I  II  4- 

98559 

1  26 

4  25  26  4 

I  10  I 

98541 

27 

4  26  26  59 

I  8  12 

98525 

28 

4  27  27  55 

I  6  21 

58506 

29 

4  28  28  51 

1  4  25 

98485 

30 

4  29  25  45 

I  2  3dl 

98447 

1  i 

Sig 

;ne  7. 

Signe  5 


Anomalie  \i£quati.©jDiftance  )  0 
co-aequated.  SHbftran:.m  fro 
j  D  /  //  D  '  Earth,  i  ^ 


4  2p  2p  45; 

5 

) 

J 

y 
s 


o  30  45 

1  31  41 

2  32  38 

3  33  35 

4  34  32 


5  5  35  2S» 


I  2  36 
I  041 
o  5  8  46 
o  56  52 

°  54  54 
o  52  55 


<? 


50  56 


5  6  36  260  48  57 

7  37  24 
5  8  38  23 

9  39  23 


5  10  40  22 
5  II  41  23 
5  12  42  24 
5  13  43  25 
5  14  44  26 


5  15  45  27 

5  id  46  28 

5  1,7  47  3^ 
5  18  48  31 

5  19  4i?  33 


o 


>'  20  50  36 
5  21  ji  380 
5  22  52  41 
5  23  53  430 
5  24  54  4) 


o  4d  57 

o  44  55 
o  42  52 


.  8472*30 
51845  7  25? 
5>844i  28 
^8426  27 
5'84I2  26 
518351825 


o  40  48 
o  38  45 
o  36  38 

o  34  33 
0  32  z6 


O  30  IQ 

O  28  II 
o  26  3 
^  23  55 
o  21  46 


98385 

98572, 

9836V 

5835c 

98558 


98527115 
9851718 
58508 17 
98255  Id 


24 

25 
22 
21 
20 


p825?o 


o 

o 


5  25  55  48 
5  2<5  55  51 
5  27  57  54 
5  28  58  57 
5  0000 


19  36 
17  26 
15  16 

13 

10  54 


o 

o 


8  43 

^  33 
4  22 


5^8282 

^8275 

^8265? 

98263 

98136 


5^^8251 

^8245 

^8243 

.98240 

3^8237 


14 

13 

12 

II 

10 


9 

8 

7 

6 


^8235 

^8233 

98231 


2  111  98230 
o  o)  98229 


4 

3 

2 

I 

o 


ay^dde^ 


Signe  6. 


Aa 


A  Table  oi  the  middle  Motion! 

of  the  Moon,  for  Years  of  the  C hr i-l 
fhan  JEra ,  according  to  the  Julianj 
•  Account. 


Years  \ 

c:f  1 


col 

loi 

lOl 

301 


Lungirude 

ofC 

s  d  ' 


ft 


4  o’-  34  49 
X  10  x3  19 
O  18  IX  09 
10  ^6  00  49 
9  03  49 


501 

YiOI 

701 

801 

901 


Aphelion 

oiQ 

;  d  '  '' 


9  10  I  5  15 
o  X9  3x  4^ 

4  50  37 

8  08  08  x8 


Node  Afcen. 

C  I 

.A  ^ 


8  x8  31  53 
4  18  XI  /^6 
o  oo  10  39 
7  rl  59  33 


It  x7  x^  19  3  OI  48  x^j 


1001 

IIOI 
I  XOl 
1301 
1401  \ 


7  II  38  09 
5  19  2-^  49 
3  17  i5  ^9 
X  05  04  09 
o  II 51  49 


3  1(5  44  io  10  17  37  19 

7  06  oi  Ot  ^  03  X^  IX 

IO  x5  19  5i  I  19  15  o5 

X  14  37  4x  9  05  03  58 

^  03  55  33  4  2.0  5x  5x 


fo  io  41  X9 
g  x8  30  09 
7  0^  18  49 
5  14  07  i9 
3  II  •)6  09 


1501 

1601 

1701 

1801 

1901 


2001 

xioi 

XXOI 

2301 

2401 


2501 

2^01 

2701 

x8oi 

X901 


I  29  44  49 

o  07  33  29 


9  23  13  x4  o  41  45 

I  IX  31  15  7  XX  30  38 

5  01  49  06  I  08  19  31 

8  XI  06  57‘io  H  08  25 

o  10  X4  48'  6  09  57  18 


3  ^9  42  39 
7  19  00  30 


10  15  xx  c9jii  08  18  XI 
8  23  10  49!  X  27  36  II 
7  00  59  29  ^  54  03 


I  25  4^  II 

04 

4  27’  23  57 
o  13  II  50 

7  29  OI  43 


5  08  48  ®9  10  II  54 

3  16  16  49]  I  25  29  45 

I  24  25  291  5  14  47  3^ 

o  2  14  09  9  04  05  27 


Io  10  02  49 


0.23  13  18^ 


3  1450  16 
II  00  39  30 
6  I ^  28  23 
2  02  17  1 6 
*9  18  06  09 


3001 

4001 

5coi 

^001 

7001 


8001 


8  17  51  291  4  *12  4I  09 
^  25  4009  8  OI  58  59 
5  o  j  x8  49  II  21  1(5  50 
3  II  17  29  3  10  34  41 
I  19  o^  09  (5  29  5x  32 


5  03  55  ox 
o  19  43 Y 5 
8  o5  32  48 
2  XI  .21  '42 
II  o7  lo  35 


6  zz  59  28 

I©  01  08  XI 

I  09  17  14 
3  I7*2^^  07 

2  09  XI  29!  O  OI  04  04;  6  25  35  00 


II  16  54  49  10  19  10  23 
<5  15  01  29  1 1  02  08  37 
I  03  08  09  1 1  15  07  06 
721  14  49  II  x8  05  35 


8  27  x8  09 


o  14  ox  33  10  03  43153 


L^oneths  of  the  Qommon 


jjanuar. 

Febru. 

Maich 

Aprill 

May 

june 

July 

Au^uft 

Septeb 

Oflob. 

Nove. 

Decern 


000 

I  18  28 


o  0  0 

3  2-7  13 


I  27  24  26  o  ^  34  23 
3  i5  52  3x0  10  I  37 
4^1  Io  Xo  13  22  9 


6  9  38  8 

7  14  55  39 

9  3  23  44 

10  XI  5i  5o 

11  27  ’9  XI 
I  15  37  2^ 
X  20  54  57 


O  I^  49  22 
o  XQ  d  9  55 

o  23  37  8 
b  27  4  21 

I  ©  24  53 
I  3  52  7 

I  7  12  39 


A  Table  of  the  middle  Motion 
of  the  Moon  for  fupplying  the  in¬ 
termediate  Years  of  the  former  Ta¬ 
ble. 


80 

5 

24 

14  5^ 

0 

1 

t 

z6 

l4 

3 

17 

20 

54 

^0 

I 

lo 

41 

12 

9 

II 

34.42' 

2 

2o 

30 

40 

40 

8 

27 

07 

28 

6 

07 

43 

8 

1 

I 

2-3 

40 

27 

20 

4 

13: 

33-44 

3 

03 

51 34, 

0 

z6 

50 

13 

I 

.1. 

4- 

09. 

23  .03 

I 

10 

.39  54; 

9 

19 

19 

.43 

!- 

2 

8 

r 

18  /^6 

2 

21 

19 

X  K 

49) 

r 

gS" 

39 

ab 

3 

0 

28 

09 

07 

4 

01 

59 

43 

I 

27 

59 

09 

B 

4 

5 

20 

4.2 

45 

5 

12 

4^ 

20 

•z 

17 

22 

03 

5, 

10 

00 

05 

47 

6 

^3 

2^ 

14 

3 

41 

4b 

2 

09 

28 

49 

8 

04  06 

08 

3 

z6  01 

29 

7 

b 

18 

51 

52 

9 

14 

4(5 

3 

4 

15 

21 

12 

8 

8 

II 

II 

25 

^9 

10 

25 

32- 

39 

5 

04. 

44  05 

9 

3 

20 

48 

o' 

06 

12 

3^ 

5 

24 

<^3 

48 

10 

8 

CO 

II 

34 

I 

16 

52 

27 

13 

^3 

3^ 

1 

II 

0 

09 

3436 

2 

27 

3^ 

21 

7 

02 

.43 

15 

B 

12 

5 

02 

08 

14 

4 

cs 

18 

57 

7 

22 

06 

08 

1 

53 

9 

II 

35 

iP 

5 

18 

58 

51 

8 

II 

25 

51 

1 

14 

I 

20 

54 

18 

6 

29 

38  45 

9 

00 

45 

34 

1 

15 

6 

00 

J7 

21 

8 

Io 

18 

40 

9 

20 

o5 

17 

B 

16 

10 

22 

59 

CO  ; 

! 

9 

21 

05 

i^  10 

■  1 

09 

28 

II 

17 

3 

02 

14 

02 

II 

01 

45 

10 

10 

28 

47 

54 

i 

7 

JI 

37 

64 

0 

Yx 

^5 

04 

II 

18 

07 

37 

15 

II 

21 

00 

o( 

I 

Y3 

04 

57 

0 

07 

27 

zo 

1? 

1< 

D  4  15 

J1 

4^ 

3 

03  51 

34 

0 

z6  50 

53 

O  Longitude^^Aph.  t 


0000 
o  I  38  30 
o  3  7  28 

o  4  45  57 
^  6  21  \6 

0  7  59  4^ 
o'  9.  35  ^ 

0  II  >3-3FfT'° 
o  12  52  5 
0  14  27  24 
01^  5  54 
o‘i7  41  13 


In  the  Blffcxtile  Year,  after  February  com- 
pkat,  adde  the  motion  of  oi^c  day  ro  the  Sum  \ 
as  in  Marchfnthc  CommonYear,  themiddle 
Longitude  of  is  isi7‘^24^  26'',  but  inrhe 
Biffextile  (by  adding  the  Diurnall  motion  13^ 
10' 35"'')  icis  2S  10^  35''  _____ 


S  d 


I  o  13  10  35 


d 


/  // 


6  41 


Node'C 

d  '  " 


3i  I  09  31  45 


3 

O  16  XI  lo|o  13  2  2  0  6  21 

O  2p  sjo  9  32 
O  2.6  44  b  12  43 
O  33  25  o  15  53 
o  40  60  19  4 
o  4^  480  21  i4 


4  l  22  42  20 
5!  X  05  52  55 
^  X  I9  03  20 

7!  3  14  oS 


8j  3  15  24  400  53  290  x5  25 

3  28  35  15  I  o  lop  28  36 

4  II  45  501  6  5i|o  31  4^ 


9 

10 

11 

12 

13 


4  24  5^  25 

5  c8  07  00 
5  2i  17  35 

14'  6  04  28  10 
i5  ^  17  3«  45 
7  Oo  49  20 
7  13  59  55 


i<5 

17 

18 

19 


XI 

12 

23 


I  13  32'io  54  57 

I  20  i3|o  38 

I  2(5  546  41  1 


I  33  35 
1  40  ^ 


Lon.  C 

d  ^  '' 


o  44  X 

o  47  40 


I  4^  57  0  50  50 
I  53  3810  54  I 


7  27  10  30  X  o  19 

8  Io  21  05  1  7  o 

8  23  31  40  X  13  41 

9  06  42  15 
9  19  52  50 

10  03  03  25 


X  20  23 
X  27  4 
2  33  45 


2410  16  14  00  2  40  2^ 


i5  IO  29  24  3^ 

x6ii  12  35  II 


o  57  1 J 
o  22. 

3  33 
6  43 
9  54 
r  1,3  5 
I  16  15 


2  47  71192^ 


2  53  48 


27 ii  25  45  4^3  o  ^9 

28^  o  08  5(5  21  3  7  lo 

29  o  22  5^3  13  51 

30’  I  05  17  31  3  20  32 
31I  I  18  28  3  27  13! 


I  22  37 
I  25  47 
I  82  58 
I  32  09 

t  35  19 

I  38  30 


0-32  56 

I  5  53 

1  3  8  49 

2  I  I  49 

2  44  4^ 

3  17  39 

3  50  3^ 

4  23  32 

4  5^  28 

5  29  25 

^  2  2I 


1 

2 

3 

4 

5 

(5 

I  8 

1  9 
jlo 

11 

12 

*3 

t4 

55 

17 

18 

iI9 
ao 

21 
22 
2-3 

24 

15  13  43  3^ 


6  17 

o  33 
D  59 
1  7 
I  »4 
I  40 

1  57 

2  14 
2  30 

2  57 

3  4 


o 


^  18  3  21 

3  27 

3  54 

4  II 
4  27 

4  44 

5 

7  i§ 


7  8  14 

7  41  10 

8  14  7 

8  47  3 

9  20  o 
9525^ 

Io  25  53 

lo  58  49  5  34:2  39 
.11  31  4^^  5  5i|2  47 
52  44- 
52  37  39 


8 
b 

o  24 
o  32 
o  40 
o  48 
o  $6 

J  4 
I  12 
I  19 

4  27 
i  35 
I  43 

5  55 
I  59 

1  7| 

2  15 

2  23 
2  31 


6  8: 
6  24 
13  10  35  ^  4 


26 

27 

28 

29 

30 


1 4  49  20 

15  20  2  1 

15  55  17 
l^  28  14 
/  // 


2  55 

3  3 
3  IX 

^5813  (9 


14  28  7  15  3  i7i 


7  31 


7  48  3  42 


3  5 
3  2 


3  34: 


3  50’ 

3  58 


i 


Harmonic  ON  Coe  lest  e.  17 1 


A  Table  of  the  abfolutc  ^Equation  of  the  firft  | 

inequality  of  the  Moon.  | 


Sig 

ne  0. 

! 

Signe 

!• 

6 

0^ 

*>< 

Anomalie 

co-xquated. 

iEquaci.C 

SnlftraB^ 

Diftance 
of  C  fro 

Anomalie 

co-aequated. 

Aiquati.  C 
S  uhfiraB. 

./Diftance 
of  C  fro 

S  D 

D  ^ 

Earth. 

s 

D  ' 

D  ^ 

Earth. 

0 

0000 

000 

4225 

0  28  43  4P 

2  23  0 

4204 

30 

i|o  0  57  23 

0  J  3 

4225 

0 

29  41  31 

2  27  24 

42C2 

29 

I  54  41 

0  P  59 

4^25 

I 

0  39  15 

2  31  45 

4201 

28 

30  2  52  I 

0  14  56 

4225 

I 

I  37  2 

2  3^  3 

4199 

27 

4 

0  3  49  21 

0  ip  55 

4225 

I 

2  34  50 

2  40  16 

4198 

9 

0  4  46  42 

0  24  54 

4224 

I 

3  32  40 

2  44 

4196 

25 

6 

0  5  44  3 

0  2p  53 

4224 

I 

4  30  31 

2  48  35 

4194 

24 

1 

0  6  41  24 

0  34  52 

4224' 

I 

5  28  25 

2  52  42 

4192 

23 

8 

0  7  38  46 

0  3P  50 

4223 

I 

6  26  21 

2  56  45 

4191 

22 

9 

0  8  36  7 

0  44  47 

4223 

I 

7  24  18 

3  0  44 

4189 

21 

10 

0  p  33  31 

0  49  43 

4223 

I 

8  22  17 

3  4  39 

4187 , 

20 

II 

0  10  30  54 

0  54  37 

4222 

I 

9  20  i5 

3  8  33 

4185 

19 

12 

0  II  28  17 

0  59  29 

4222 

I 

10  18  17 

3  12  25 

4183 

18 

13 

0  12  25  41 

I  4  20 

4221 

I 

ii  16  20 

3  16  14 

4181 

17 

14 

0  13  23  5 

I  9  II 

4220 

I 

12  14  25 

3  20  0 

4179 

16 

1 5 

0  14  20  30 

I  14  I 

4220 

I 

13  12  32 

3  23  42 

4277 

15 

16 

0  15  17  55 

1 18  50 

4219 

I 

14  lO  42 

3  27  20 

4174 

H 

17 

0  16  15  21 

1 23  38 

4218 

I 

15  8  54 

3  30  53 

4171 

13 

18 

0  17  12  48 

I  28  25 

4217 

I 

16  7  IC 

3  34  23 

4169 

12 

IP 

0  18  10  17 

1 33 10 

4216 

/ 

I 

17  5  27 

3  37  50 

4167 

II 

20 

0  19  7  46 

I  37  53 

4215 

I 

18  3  47 

3  41  13 

4164 

lO 

21 

0  20  5  l5 

I  42  32 

42  14 

I 

19  2  8 

3' 44  32 

4162 

9 

22 

0  21  2  48 

I  47  7 

4213 

I 

20  0  33 

3  47  4P 

4160 

8 

23 

0  22  0  21 

I  51  41 

4212 

I 

20  58  58 

3  51  2 

4157 

7 

24 

0  22  57  56 

I  56  14 

4211 

I 

21  57  25 

3  54  9 

4155 

6 

a  5' 

0  23  55  32 

2  0  45 

4210 

I 

22  55  53 

3  57  14 

4154. 

5 

26 

02453  9 

2  5  14 

4209 

I 

23-54  25 

4  0  15 

4152 

4 

27 

0  25  50  48 

2.  9  41 

4207 

I 

24  53  0 

4  3  13 

4150 

3 

28 

0  26  48  28 

2  14  9 

4206 

I 

■25  51  36 

4  6  6 

4148 

2 

29 

0  27  460  p 

2  18  35 

4205 

I 

26  50  16 

4  8  56 

4145 

I 

30 

0  28  43  4P 

2  23  0 

42  04 

I 

00 

00 

4'ii  44 

4143  / 

0 

s' 

1 

^  . 

<iAdde» 

Signe’ii. 

.. 

Sign'e  10. 

1  . 
&  f 

Aa  2 


Harmonicon  Coeleste. 


’ - —  7 — 

A  T able  of  the  abfolute  Equation  of  the  firft 

inequality  of  the  Moon. 

Sig 

;ne  2. 

Signe 

9- 

)|  Anomalie 

dSquati.C 

Diftance 

Anomalie 

iEquari.C 

Diftanc^ 

co-acquated. 

SfihftraB^ 

of  fro 

co-aequated- 

SfibftraEi* 

of  C  fi?Q 

0^ 

S  D 

/  // 

Haith- 

S  T)  ^ 

/\  /A 

Earth. 

s 

C 

>  I  27  48  5^ 

54  II  44 

4J43 

2  27  30  18 

4  58  42 

4057 

30 

1 

I  28  47  4; 

4  14  ?7 

4141 

V 

2  28  30  2/\ 

4  58  53 

■  4°53 

29 

2 

-  I  2P  46  3c 

24  17  2 

4138 

2  2P  30  31 

4  58  59 

4050 

28 

' 

3 

2  0  45 

*4  30 

4135 

3  0  30  41 

4  58  58 

4047 

27 

A 

-2  I  44  12 

.4  21  56 

4133 

3  1  39  55 

4  58:59 

4044 

26 

5 

2  2  43  6 

^4  24  20 

4130 

3  231  10 

4  58  .36 

4041 

25 

V  ^ 

’2  3.4?'  3 

4  26  41 

'4127 

33  32  2p 

4  58  17 

4038 

^4 

7 

'2  441  I 

4  28  57 

4125 

3  4  31  50 

4-57  56 

4035 

23 

S 

2  5  40  5 

4  3°  n 

4122 

3-  5  32  .14 

4  57  3* 

4032 

22 

9 

2  6  39  10 

4  33  18 

4?  19 

3  6.324° 

4  57  2 

4029 

.  10 

2  7  38  16 

4  35  ?9 

4116 

• 

3  ^7,33 

4  56,28 

4026 

20 

2  8  37  25 

4  37  .15 

:.4ii3 

3  .8,  33  41 

4  5  5  45 

4023. 

19 

12 

2  p  36  38 

4  3i»  8 

4tio 

3  9-34  J6 

4  5  4;  -5  2 

402  a 

18 

f3 

2  io'35  j5 

4  41  0 

4107 

3  *9x3455 

4  S3  :54 

40170: 

■17 

H 

2  i;  55  15 

4  42  50 

,4104. 

3. *1135  45 

4  5  2c  54 

4PI4 

16 

?5 

2  12  34  35 

4  44 

4101 

3  *2  36  16 

4  5*  |i 

4010- 

*5 

1 6 

2  13  34  II 

4  4^  5 

4op8 

3  13-37  9 

4  59  45 

,  4007'  ’ 

44 

17 

2  14  33  28 

4  47' 

4096  1 

3  *4.37  4“^ 

4  47  56 

4OO4L 

43 

18 

2  15  32  53 

4  48  47 

4°73  , 

3  *5:  38  35 

4  4? 

4Q01  : 

19 

2  16  32  27 

4  5;0  3 

4090 

s.  *  ^ 

3  76  39  ?7 

4  47',  2 

3998. 

20 

2  17  ‘32  I 

i 

4jr  17 

4987 , 

3  *749:  ?4 

4  4?  37 

37P5- 

*9 

r 

21 

2  18  31  38 

4.5^,  28 

-  -  V, 

4084 

3  *8  4*-: 23 

4.44)14 

3772  i 

P 

22 

2  1^,31  17 

4'  5,3  33 

4081 

3  19  49--23 

4  4^*  ^  5' 

3789 

8 

23 

2  2  .0  31  0 

4  54  3° 

4078 

3  29  43  24 

4- 49-38 

3985 ; 

"7 

24 

2  21  30  46 

4  55  22 

4075  ’ 

3  21:44  3  2: 

4  3!8-'47 

3783 : 

1 

25 

2  2  2  30  3,4 

4  5^  P 

4072  > 

3  22.  45-40, 

4  3:6'-So: 

.  ; 

i 

?5 

26 

2  23  30  25 

4  56  5.1 

40^9 

I 

3  23  46  50, 

4  34'  :46  ' 

3777° 

-4 

27 

2  24  30  151 

4  5.7,  27 

4-066 

3  ^4^  4^  ^  ^ 

4  3.2839 

-3775'' 

"5 

28 

1 

2  25  30  16 

4  5.7 

4063  1 

■  , 

3  25  49  ;I7' 

4  26' 

29720 

■'■2  • 

29 

2  26  30  174.  5^5  25 

40^.9  , 

3  26:.5Q^|42 

2.8  6 

3969 « 

I 

30 

2  27  30  1 8(4  58  42' 

4057 

3  27 ‘5  43531 

4  2.5339; 

3966 

9 

liy^dde. 

'  \  y  \  -■  ' 

. 

^y^^dde. 

'i"' 

i 

Sig 

fne  9‘. 

' 

Signei-8* 

• 

HaRMONICON  CoELE5tEi  17^ 


A  Table  of  theabfolute  Equation  of  the  fir  ft 

inequality  of  the  Moon. 


Signe  4. 


Anomalie 

co-aequated. 


5^  .1  s 


D 


°3  27  51  53 

i;3  28  5^3  14 
23  2P  54  37 
34  o  56  4 

4 


!■  I  57  34 
54  2  5P  5  4  12  14-3953 


71 

8 


10 


tl 

12 


i£quati.C  jDift. 
SfMract  fro 
‘  "  Earth. 


4  25  3^39^^ 

4  23  739^3 

4  20  ?8)396o 

4  17  52:3958 

4  15  ^3955 


4 

4 

4 


^^14 
4 


4 

5 

6 

1 

8 


o  38 


4  9  183950 


2  134  6  183948 


3  50 
5  27 


7  73  56  47 


4  9  8  49  3 

4  10  io‘33  3 

134  II  12  193 
144  12  14  83 
154  13  15 


16 

17 

18 

19 

20 


4  14  17  503  35  20 
4  15  19  443  31  28 
4  \6  21  41  3  27-  32 
4  17  23  403  23  33 
4  18  25  373  19  31 


21 

22 

23 

24 

25 


3  13 
o  3 


53  24393^ 
49  5^3935 


3933 

42  48393° 

583  39  63928 


3945 

3943 

394° 


4  19  27  363 


26 


4  20  2p  37 


4  31  39 

4  22  33  43  3 
4  ^3  35  5^ 


3 

3 


15  263916 
II  17391^ 


3926 

3924 

3922 

3920 

3918 


4  24  37  78 
27425  4°  ^ 

4  26  42  19 

4  27  44  3^ 


X 

*0 


2-8 

29 

3°l4  28  46  45 


7  43912 

2  49391° 

58  32  3908 


54  II 
49  47 
45  18 

40  42 
36  :2 


3906 

3904 

3902 

3900 

(,3899 


Adde» 


-71 - 1  'T  !(■ 


tie  7 


CT 

f  Ji 


^  J 


'I 


•  ■  V- 


-  <  w 


r  1  i  ^ 

t «  •  > 

I 


,.7 


•  1 


.'I. , , 


l.  r. 
ij  iJMJJ 


L  i 


_ _  1 _ ■■  .  -V 

Signe  ; 


Alio  malic 

co-aeqaated. 
/  // 


D 


4  28  46  45I2  36 

4  29  49  I 

5  05116 

5  I  53  32 

5  2  55  5°i2  16  52 
5  3  58  812  II 


lEquati.  d  Dift-  j  d 
Suhftraci' 


ifr6j'>^ 
Earth.  S 


389930 


2  31. 18:3897 
2  26  |i  3895 
2  21  41 3898 

3893 

I 


5 

3 

5 

5 

5 


5 

6 

7 

8: 


o  28 
2  48 
5  II 


2  T 

2 

57 


7  341  5i 57 


9  '9  58 


5  10  12  ;22 
5  >1^  1448 
5  I2f.f7<i5 
5  13  J9  ,42 
5  14  22  II 


5  15  24  41 


29 

28 

27 

26 

25 


2  3890 
33889 
3887 


41;  44 

I  3434 


3884 

3883 

2882 
I  21^ “813 88 1 


I  20^52 


3886 

3885 


388015 


24 

23 

22 

21 

20 


19 

18 

17 

16 


%5' 34  3  879 


7414 


15  16  27  lO 

15  77  49  .35  i.'  :4\53j3^77 

j5  1842'  lO 

i5  .J9%44'^ 


>59>3i 
354  8 


3878 


14 
13 
12 
I  I 
10 


O'  27;!  I 


5 

5  26.512 '22 


5  48  57  2.7 
6.000 


93^^63874 


3874 


.o..2i„46 

o  ii£ai 


0^ 

0; 

o. 


5<i  ii-8 


o 


3873 

3873 

3873 

3873 


Adi- 


e  16:. 


7 

6 

) 

4 

0 

2 

I 

O 


From  cf  or 


Harmonigon  Goeleste. 


A  Table  of  the  Refledion  and  Variation 
of  the  Moons  i^lquation. 


True  Diftance  of  C  from  ©,  or  from  her  cP  to  q 

So'' 

Sub. 

i 


D 


Sfibf\Snb. 

D  ' 


ID 


30  7010013 
*1  yjo  10  ' 

»  70  lO 

»  60  10 
\  60  ^ 

»  %o 


D 


o  160  ip 
b  130  170  20 
o  140  170  21 
o  14*0  170  21 
o  i3|o  170  21 
90  i2'o  16 
8 


o  240  28 


5 


7|0I3 

8:015 


P  1 1  o  1 5 
O  lOO  13 
80  12 


O  20 


O  ip 

O  18 


90  13 


7 


Sub,  Sub- 

^  D  ^ 


D 


o  28033 
027032 


O  16O  200  25  jo  30 
O  12  O  17:0  22/0  27 


O  lOO  140  ip 


2jO  40  70  II  O  15 

30  7011 


oAio  I  ^ 
40  4PA20A1 
^o\  7I0 


O  II 


O  lOp  10 


o  13,0 14 
o  i4jo  16  0  18 

o  i6p  zop  22 

o  lp|o23  026 
030 


_ _ o  210  26 

p  8,0  i6p  23P  2p 

p  pC>i8j0  25P32 
o  loo  IP0  27P35 
o  I  OP  20  o  2pb  38 
o  IIP  ^ijo  310  40 

22|^330^ 

012O  23  634  044 
O  I2iO  24035  o  46 
O  12  O  240  360  47  ^  ^  , 
0^1 2 £24 ojb 0480  5P 


0  20  5 


o  25  0  27 
O  280  31 

0  3i'o34 

032036 

033037 

033038 

038 
037 

035 
033 

O  2p 


O  24 


o  3oA3;o  ib  50] 

o  9 


o  340381041 
038043047 
042  0480  52 
045  o  52  o  57 
0480561  2 


SubflSakf’  Sttbf.  Sub 


Subf- 


o  43  o  44:0  43 
0  50  0  5ijO  51 
o  56,0  580  59 


1  12 1  17 
I  17 


51  141  21 
7.1  171  25 
5^1  iS>r  ag 


0140  13,0  I  i|o  8'oA4 
0  X90  180  170  150  II 
o  240  24*0  240  22b  19 
O  2p p  3^10  30 o  2p.O  27 
2ii!2_3^2_?7o  350  35 


s 

D 

12  00 

24 

18 

12 

6 

II  00 

24 

18 

12 

6 

lO  00 

24 

18 

12 

6 

9 

00 

24 

18 

12 

6 

8 

00 

24 

i8 

12 

5 

7 

00 

24 

18 

12 

6 

6 

00 

V  i  )  5  5  5 

_  TrueDiftance  of  (;from  0  from  n  to  cf  or  tS 

Above  me  bcaic  Alcending,  and  below  the  Scale  Def^SaingHno 

be  added,  as  A  demonfrratcs. 


Harmonicon  Coeleste. 


A  Table  of  the  Reflexion  and  Variation 
of  the  Moons  Equation. 


<u  ^ 

ci 

,CiJ  3 

E  ^ 

o  w 

B  o, 

c; 

L— ^ 

5  oo 
o6 
12 
i8 

24 
7  oc 

~  6 
12 
-  18 


True  Diftance  of  Q  from  O ,  or  from  her  cf  □  . 

SOO  O  O  O,  jO  ‘  -I--- 

D  3  5 

Adi  Add 


A dd  I  Add j  Add 

/ 


D 


D 


/  iD 


0  12  0  24^  3^ 


o 

12 

D  ^ 


D 


D 


O 
21 
Add 

^  D  '' 


04810  55?  I  pi  Ip 


012,0240  04811 

>'  '  ^ r\  T  r\'r  TT 


o  12  0  24^  3^ 
O  12  0  24^  3^ 

o  12  b  24^  3^ 

QUO  23  Q  35 


o  II  o  22 o  34 ^45 
o  10  o  21  o  32  044 
o  100  200  3 i|o 42 


048 
048 
o  48 
047 


01  II 

o!i  II 

O  5S>Ii  II 

058010 


24  jo  po  ipO  2p 
00  o  80  18  Q  27 


6 

12 

18 

24 

00 


o 

o 


:o  40 


o  57O  pi  20 


055'P  1 


0530  41  15 


o  5o|o 

o37^7!o_58 
8(ri60  25  o  35  0  44|o  55 

70  15,0230  320  4i|0  51 


u  7  u  1 5  ^  ^ n  *  r  * 

O  60  1 3  O  2 1  O  2p  O  380 470  5^ 


6 
12 
18 
24 
o  00 

6 
12 
18 
24 
I  00 

6 
12 
18 
24 
[2  00 

®  □ 

S  2 


o 

o 

o 

o 

o 

o 

o 


I  20 
I  22 
I  22 


O 

24 


Add 

D  ^ 


o 

-iz 

Add 

D  ^ 


I  28 
I  3c 
I  32 
\  32 
I  22  I  33 
I  21 


18 


I  12 

I  9 

5 

I'  I 


5b  12 o  i8|Q  260  340420  51 
4b  10  o  t6;q  23  o  30'''  -o  -  -  ^ 


4:0  8  ^  14 ^  3 3 

'  0110160220  2p 

2I0  5b  pcii3^^^ 
i!o  40  6,010014 


I  36 
I  38 
i  40 
I  42 
I  42 
r  42 

I  41 

39 


I 

o 


Add 

/ 


D 


11^ 

I  31 

I  2P 
I  261  37 

I  23 

I  Ip 

I  15 
I  II 


I 

I  O 

o  541 


1 25 

I  20 

6|i  14 
9 
3 


o  2 


o  I 
oSo 
O  I 


O 

o 


o 


40 


I  42 
I  46 
I  4P 
I  51 

I  52 
I  52 


I  51 

14P 

147 

34^  44 

30 


I  40 
I  35 

I 
I 


o  lO  20  40  7 
oSooSop  10  3 
o  20  20S10S0 

2  O  30  40 
610 

50  6b  8 

5  0  s'o  P 


o  20  50  6,0 

o  30  50  8|0 

o  3*0  60  pP  II 

o  3jo  60  po  12 

o  3jO  70  iQO  13 

Adde  Adde  Adde  Adae 
D  271  24  !  21  18 

S  5)  5 


21 

5 


o  48b  57 
O  42jO  5  c 
0300361043 
o  240  30.0  36 
O  ip  o  24b  2P 

o  10  0  140  i8p  23 
O  I2|o  16 
o  60  P 
--  O  ijo  3 
o  5  oS  4  0S  3  oS  I 


o 

o 


60 

I 


3|oS  2 

60  6 


0  14 
9 
o  4 
oS  I 


o  pP  p 
011012 
o  i3j0  15 
o  i5|o  17 
o  i6jO  ip 
Addr  Adde 

15 


o  po 
013 


5 


12 

5 


30 
24 
I  18 

^  12 

~ 

^58 

050 

043 

0  28 
0  20 
o  13 
6 


9P  8 
o  130  13 


o  160  170  18 


o  16 

0  21 

Adde 


9 

5 


^  7 

>  13 

o  18 
O  2  Ip  22  o  23 
o  23  o  25  o  26 
Adde 

6  3  O 

5  5  5 


o 


TrueDiftance  of  C  from  O  from  □  to  6  or  ^ 


0 

0 

< 

c: 

rt 

0 

P- 

• 

1  Anomalie  C 

s 

D 

6 

00 

24 

18 

12 

6 

s 

00 

■ 

24 

18 

12 

6 

4 

00 

24 

18 

12 

I 

6 

3 

CO 

24 

18 

12 

6 

2 

00 

24 

18 

12 

6 

I 

CQ 

24 

18 

12 

A 

0 

0 

00 

• 

E 

0 

u 

Pm 

0 

le  Alcenaing,  anu  uciuw  . 

be  fubftraftcd,  as  S  deraonftratcs. 


IS  to 


516  H  ARMONICON  Coe  LEST  E. 


A  Table  of  the  Reflexion  and  Variation 
of  the  Moons  ^Equation. 


<u  ^ 
"13  ce 

E  i" 

c  ^ 


O 


12 


4 


D 

00 

06 

12 

18 

24 

cc 

6 

12 

18 

24 

00 


True  Diftance  of  C  from  0,  or  from  her  cf  to  □ . 


I 

3 


Sub. 


D 


S  I 

Do 

Sub. 

D  ^ 

O  27 
1  o  31 
054036 
056I0  39 

037 

Q38 
038 
037042 


1 

6 

Sub. 

D  ^ 


o  25? 
033 


I 

Sub. 

D 


■  M  ^ 

iLjii 

Sub\snb, 


6 


D 


I 

18 


I 

21 


I 

24 


D 


D 


O  30:0  30  O  2^ 


o  41 045 
o  42  O  47 

o  42  o  47 


o  30  O  3c  0  31  jo  31 

035  036037038.0.3810  3803810 37  O 37 
039041  043  [044 
0480  50 
0  52 

>55 


042 


6 

12 

18 

24 

00 


12 

18 

24 

CO 


6 

12 

18 

24 

00 


^^35 

o  2^ 

o  25 
021 
o  15 


O  AO 


058044 
041 

038 
033 


047  O  52 
04610  52 


9_35 
031 
o  27 
0  21 


o  460  460  47 
o  52  o  540  55 


I 

iTL 

Sub, 

D  '' 

o  27 


■  2 
O 

Sub, 

D  ^ 

o  26 


(U 


a 

Q 

G 

< 


rt 

S 

I 

O 

D 


12  00 


I 


24 

18 


052 


o  27 


on 

o 

o  27 
035 


o  IOq  15  o  21 

0A30  8014021 

O  4h 


Q44 
o  40  o  47 

o  34  o  41 
028035 


o  6013020 
0A7  oA  2 ‘6 
0150  100A5 
0  240  2o|o  14 
o 


043,041 


o  51I050 


6 

12 

18 

24 

00 


o 

vD 

r*  P 

n- 


038,034 

O  48,0  45 
o  5^0  5po  580  55 

I  74  8  ,1  71  5 

1  J4^i6,i  161  15 
I  21 1  241  241  25 
I  271  31 1  32|i  34 
^  3.41  371  43 


J  381  43145 

I  42  I  48 1  51 
Subf. 

D'o'.J- 

S  1 


2711  24 

4  '  4 


I  42  I  41 
I  5'0  i  51 
I  58,1  5S> 
sAf.lSubf. 

iSl  15 
4  I  4 


True  Diftance  of  f  from  0  from  □  to  (J  or 


Harmon  ICON  CoteLEstEi 


177 


A  Table  of  the  Refledion  and  ykriation 
of  the  Moons  -Equation. 


s 

6 


8 


w-d 

• 

3 

£ 

o 

^  u 
D 

00 
06 
12 
18 
24 
00 

~~6 

12 
18 
24 
00 


S 

D 


True  Diflance  of  Q  from  0,  or  from  her  to  n 


5 


r 


I 


Add.\yidd 

*  Id 


I  42  I  48 
1461  53 


I 

6 


I 

P 


X 

12 


I 

15 


Add^  Add  Add  j  Add  Ada' 


D 


D 


I  49 

I  51 

1522 

I  52 


1562 


I  58 


I  51 

I  49 1  5^ 

147^ 


6 

12 

18 

M 

00 


6 
12 
.  18 
24 

10  00 

~ls 

12 
18 
24 

11  00 


144154^  3pii 

I  401501592  8 

I  54^ 


135 

I  30 


I  18 
I  12 

o  58 
o  50 
043 


2 

2 


O  2 
O 

O 


145 

I  40 


I  241 34 
I  27 

I  2C 


I  13 

I  5 
057 
049 


035041 


0281033 
o  20 
o  13 
o  6 
oSi 


025 
o  17 
O  9 
o  2 


o  70S5 
O  130  12 
O  18 
0  24 
029 


Adde 


D o  \27 
s  5  U 


I  53F  56 
I  58J2  2 
22  7 
52  n 
72  14 
82 15 


D 


/D 


82  16 

"fk- 

7P  15 


2  li 
2  15 
2  19 
2  21 


2  132  15 
,2  19(2  21 
2  23 
2  26 


2  22  2  28 
2  22'2  28 


2  14 
2  22 


2  13  2  112 


2  21 


2  26,2  28I2  28 
2  30'2  32'2  34 


2  6  2  142  21  2  28 


2  19 


2  26 


I^j2  23 


149 

143 

136 

I  29 

I  21 
I  13 

I  5 
o  56 

047 

o  38 
o  30 

O  21 

o  13 

^4 

0S3 

oil 

o  18 
p  24 
030 


Adde 


24 

4 


3 

I  58 
I  52 

145 

138 


I  29 
I  21 
I  12 

I  3 

o  54 

044 

o  35 
o  26 
o  i6 
o  8 


2  12  2  19 
2  14 


2 

2 


02 


I  53 


8 

I 


1 461 54 


1 37145 


1 29 


1 36 


1 201 27 
1 17 

L_7 

o  56 
046 


I  lo 
I  o 


o  50 
040 
030035 
o  21025 
o  no  15 


o  Si  o  2 


o  J) 
o  17 
024 
03c 


21 

4 


0S8 


O  5 


2  32235  238 
2  33237240242 


2  332  38 
2  32  2  37 
2  302  35 


2  26  2  32 
2  2lj2  28 
2  15  2  22 


2  41  2  44 
2  41  2  44 
2  40  2  44 


^33 


2  92  162  22 


I  53 

143 

134 


2  8 


2  02  62  12 


I  51 

I  41 


I  572 

147 


I  241  301  35 


2  20  2  17 


2  27 

133 

2  38 


2  25 
2  32 

2  38 
2  42 
245 
2  46 
2  46 


2  372  42 


2  38 


2  282  33 


2  27 


2  142  20 


li3 
I  2 
051 
040 
o  29 


I  19 


I  25 


3 

153 

I  42 

\32 

1 20 

I  8 


X  81  14 

o  57|i  2 

045  0  500  56 
034*038 
o  180  220  27 


o  8 


0S  5  0S2 


o  160  14 


O  23 

o  31 


AM 


18 

4 


o  12 


o  23  o  22 


o  II 


015 


o  31 

AM 


15 

4 


o  30 
AM 


AM 


12 

4 


oSoo  3 
0S8 

O  I9 
O  3o|o  28 
AM 


o  10 

lO  20 


9 

4 


6 

4 


043 
031 


245 
2  42 
237 
2  32 
2  25 

2  17 
2  8 
158 
1 48 

1 37 


1 25 

1 13 

I  o 

048 

035 


O  19  0  22 


o  7 

pS5 


o  17074 


o  27 


3 

4 


O  lO 

o  S3 


025 


o 

4 


True  Diflance  of  C  □  to  or  cP . 


Bb 


4 


D 


1  581  59  I  591  57|i  541  501  44I  6  oc5 

2  52  72 


24} 

181 

12 

61 

00 


24 

18 

12 

6 

00 


24 

18 

12 

6 

00 


24 

181 

12 

61 

00 


24 

18 

12 

6 

00 


24 

181 

12I 

6 

00 


□ 

S  o 

2  ^ 

p-i 


178  Harmonicon  Coeleste. 


A  Table  of  the  Refledion  and  Variation 
of  the  Moons  iTquation. 


(i>  ut 

«  B- 
o  7 
< 


True  Diftance  of  Q  from  ©,  or  from  her  cP  to  n  • 


S  s 
D  o 


s 

o 


Suff, 


D 

00 

06 

12 

18 

24 

CO 

'  6 
12 
18 
24 
00 

“6 

12 

18 

24 

00 


D 


2 

_3 

Sub. 

D  ^ 


2 

11^ 

Sjfib, 

D  ^ 


3 

o 

Sub. 

D  ^ 


O  260  240  22  O  20  0  I7|0  I  5 

o  370  36  0  34[o  3a  - - 

'04704(51046044 
O  560  56  O  560  56’jO  55 


O  30:0  28 

o  43O41 


6 

12 

18 

24 

00 


I  5 1  6 1  6 

I  I2|T  141  15 

I  ip|i  21  I  23 
I  241  27  I  30 
I  281  32  I  36 


I  6 


116  I  T7 
I  26 


t 


131 

1 32 


1 36 

138 


1 32 1 39 

121138 
1 291 36 

I  MI  33 

1 19 1 28 


1 40 

j  43 

145 

1 46 

145 


1 2 

1 3 
1 38 

1 .44 1 47 


1 12 

I  4 

o  55 


I  21 


131 


I  141  24153 


5,1  15 


0440  551  5 


I  48 


I  50 

51 
51 


I  37 1  45 


I  40 


I  25 


033 


5 


6 

12 

18 

24 

00 


o  440  541  61  16 


o  200  310  42 
0A70  180  29 


54 


I  6> 


I  16  I  16 


I  27 

I  341  36 
I  41 


IJ2 
I  552 

-  572 
572. 


143 

I  50 
I  56 


I44i49r,562  3 


153 


I  48 
I  42 

135 


o 

2 


I  57 

I  SI 

145 


60  30  o 
O  2o'o  18.0  15 
o  34|o  32jO  29 
o  48  0  46  o  43 


a>  H 

if 
<  s , 

S  D 


I  16  I  261  36 


I 


I  4,1  15 


7^0  4015 


6 

12 

18 

24 

00 


o  21 


AiioAc 

0500  400  30  o  ip 


4 

18 


I 
I 

I  31 

144 


1  ^  H 

'  r- 


^  Sub. 


5-^ 

uu 


D  c 
‘S  4. 


055045 

I  lOl  I 

I  24 

I  37 

Suhf 


^7 

3 


I  15 
I  29 


24 

3 


o  400  51 

037 

023 


o  26 

Oil 


035 

051 

I  6 

I  21 
Subf^ 


21 

3 


o  8 


0A8 
o  24 
o  40 
O  56 

I  II 

Subf. 

78 
3 


2 
2 
2 
2 
2 

2 
2 

I  54 


3 

7 

8 

"5 

o 


I  1 059 
I  141  12 

Tzs'i  25 

1  37,1  3^ 
I  46 1  47ji  46 
I  541  55ji  56 

2  52  4 


057 

I  10 


2  72  ,9,2  1 1 


2  II 

213 
2  15 


2  142  17 
2'' 18,2  21 
2  20  2  24 


2  142  20  2  25 
2  i8;2  24 


2  12 
2  9 

2  3 


i 


049 
035047 

032 


O  20 

Ai2 

o  28 

045 

I  o 
Sulff* 

15 

3 


I  451  5^(2  .5 

i_37  L47 
I  261 37 
1 14 1  25 

t  1 1  13 
o  5P  I  ii 

044 


I  23 

I  35 
I  46 

1  56 

L_5 

2  12 
2  19 
2  24 
2  27 
2  29 

2  30  j 
2  28  I 
2  25 
2  20 


12  00 
24 
18 
12 
6 

II  00 

24 

18 

6 

10  00 


24 

18 

12 

6 

oo 


2.15222 
2  11^2  18 
2  13 

\5i?'  _^lli4 
i47|i'57|2  ^ 
I  361,471  57 
I  24I  35  1,4^ 
I  22  I  33 
o  557  8,1  20 


24 

18 

12 

6 

00 


o  161O  28 


oAo 
o  16 

o>33 

049 
Subf. 
12 
3 


0  12  0 


0410531  5 


25 


037050 


24 

i8i 

12 

6 

00 


oA4|o  8|0  21  o  3  3 
o  2i|oA8o -:4'o  17 

P_370  25  Ai3jo  :  o 

Subf  Subf:  Subf  lAfde 


6 


2X 

18 

12 

6 

00 


3 


'6 

3 


3 

3 


cy 

3 


TrueDiftance  of  C  from  ©/from  n'to  ^  or  cPf 


o 

. 

E  Q 

!-i-i 


Harm  ON  ICON  Coel  este. 


179 


A  Table  of  the  Refiedioii  and  Variation 
of  the  Moons  iTquation. 


a  ^ 

ce-  23 

£  ^ 
o  M 

5  o  ■ 


Triie  Diftance  of  C  cf  • 


s 

6 


8 


D 

00 

06 

12 

18 

4 

00 

6 

12 

18 

24 

.00 


S  2 
Do 

D  ^ 


2 

3 

D  ' 


2 

6 


I  441 37 
I  56  I  50 


D 


2  I  2 
9  12 
jidd  A  dd 


6 
12 
18 
24 
p  00 


6 

12 

18 

24 

10  CO 

6 

. '  12 
18 
24 

11  00 


2722 
2  172  12 
2  25  2  22 

^■2J0 

138236 
2  42  2  42 
2  45  2  45 
2  46  2  47 
2  46  2  48 

245 
2  42 
237 
2  52 
2  25 

2  17 
2  8 
158 
t  48 
I  37 

I  30 


D 


I  29 

143 

1  56 

.  7 

2  17 


L  21 

I  35 

1  48 

2  O 
2  IIi2 


D 


I  II 


2 

15 


2 

18 


2 

21 


Add  {Add 


D 


oj 


D 


D 


I  261  16 

I  40 

I  53 


5 


I  30 
144 
I  57 


2  262  21 


2  342  30 


2  40 
2  44 


2  36 
242 


2152 


8 


0451,0^7 
I  5054 


I  20 

I  35 

1  48 

2  O 

211 


I  ^ 


O  42  0  2^ 

o  5  8  o  46 

I 


247245 


2  48 

2  48 
2  46 


247 


2  242  18 
2322  27I2  20 
2  38  2 '34  2  28 

243'^  39 

2  46  2  43 


247 
2  44 
2  41 
2  35(2  39 
2  25>^2  33 


2  48 
247 
2  43  2  45 


2  2  2 

2  13 

2  3 

I  53 


I  25 
I  13 

I  o 


6 
12 
18 
24 
12  00 


vq  L_ 

e  2 
2^ 


o  48  o  52 


?_3.5 

022 

O  lO 

0S3 


1 18 

I  5 


OJ9 

o  26 


2  21 

131 

2  29 
2  21 
2 12 
2  2 

1 51 


2  2-5 
2 17 
2  8 

158 

147 

I  3513^ 

I  231 27 

I  10  I  14 


2472  45 
2  47  2  46 

2  45  2  45 

2  42  2  42 

2  37238 


231 

2  24 
2  15 
2  5 
I  55 


143 

131 

I  18 


o  57 

o  44 


030 


o  i3iO  17  o  20  o  24 


qSoo  4 

o  140  i2ts  lO 

o  26  Q  24^0  22 

Add 


D  o 
S  4 


Add 


Add 


27 

3 


24 

3 


5 


2.32 


I  24.1  13 
I  3811  28 
1-51 


2  3 

2  ^3 

2  22 


2  35 

i3i 

2  42 
244 
2  43  2  41 


I  41 

1  54 

2  5 


I  17 
I  31 


I  44 
I  56 


2  142  6 


2  29  2  22 


2  29 


241 

^38 
2  33 


?J4 

2  3%  33 

2402  37 

2  38 
2402  37 
2  37  2  35 


2  26 2  27 
2  17 
2  8 
158 


147 

I  35 
I  22 
I  9 


048,0  5.2 055 


0340  38 


o  7  o  10 
0S70S40S  1 

o  20  o  17 


Add 


21 

3 


Add 


18 

3 


o  41 


2  33 

2  27 


2  19 
2  II 
2  I 

1 38 
1 25 
I  12 
059 


^  3 


I  52 
I  41 
I  28 
I  16 

i 


232 
2  27 


2  20  2  21 
2  12 


2  15 
2  22 


2  27 

231 

233 

234 

^33 


2  30 
2  26 
2  20 


2  132  13 
2  42  5 


2  20 
2  25^ 
2  28- 
2 .30 
2  29 

12J 

2  24 
4  19 

2  I  2 

5 


I  54!^  55 


V43 
I  3^ 

I  18 
I  5 


o  450480  51 


o  270  31 
o  13 


Add 


15 

:) 


O  20 

5 


o  16 
0  2 
015  S  120S9 

Add 


12 

3 


34 


^37 
o  23 

o  8 


145 

I  33 
I  21 

X  8 


^#54 

0*40 
0  26 
O  1:2 


G  S  6  o  S  3 

Ad^ 


Add  Add 


3 

3 


I  56 
I  46. 

135 

I  23 

I  lO 
o  57 

P43 
o  29 

015 

o  o 


Sub, 


.Si  Si 

13  g 

0 

G  * 

<  s 

s 

i> 

6 

00 

24  ' 

18 

12 

6 

5 

00 

24 

18 

12 

6  . 

4 

00 

24 , 

18 

12 

6 

3 

00 

1 

24 

1 

1 

18  ^ 

12 

6 

.2  . 

00 

24 

18 

' 

12 

6 

r 

00 

24 

18 

12 

6 

Q, 

00 

o 

3 


1 


True  Diftance  of  from  0 ,  from  n  to  or  cP  • 

Bb  2 


ut  . 

□  ^ 

Si-* 

O 


i8o  Harm  ONI  CON  GbEtEitE. 


The  Sexagenarie  Table 

of  the  Motion  of  ^hc  Moone  ; 
from  the  S urine  in 
i  Longitude. 


1  - 

1  .  r  :  '  '  : . 

X  4V  ' 

0^  -  L 

. 

'  •«  . 

.S  " 

1^*/  /A'/// 

T  1^/  //>t 
//  '//X  r/x  V 

■ 

L  b. 

' 

-  '!S-  4 

-  ' ,  '• 

S  D  ' 

X)  ^  ^  ^ 

■/  //  ///  /A// 

h  ///  f/f/  y 

6 

•  .  \ 

0,0  6: 

3^ 

'4  5^43  21 

i  I 

0  12  II  27 

31 

175447 

4  2 

53 

r- 

^■37,  ^  14 

L3 

‘0  35:3^20 

33 ' 

:  ^42  17  41 

048  45  57 

34 

6  54  29  "'7 

T 

I  !Of57';I3 

35 

'7  6403^ 

6 

I  1 1  ^  8. 40 

3? 

7  18  52‘  I 

> 

I  20''  7 

37 1 

7  5^'  5>8 

.4  3  T  3.1  341 

38 

>743  14154 

9 

1 1  4S>-45;  ,  0 

^•9  ■ 

'7  55  ;j<5,21 

ao 

2  :i,  -54  27 

40 

:'08  737  48 

2  r4  5  -54 

41 

8  4p  14 

2  2d  17  2P 

42-' 

832  0  41 

rS 

2  38,2847 

43 

'  \  8, 4412  § 

H 

"2  40  14 

44 

8  56  23  34 

15 

3  '2  51  40 

45 ' 

'  9  8  3571 

•16. 

13,15"  3  7j 

:  4d 

9  20  4d  28 

1 7 

3  27  14  34 

47 

9  32  57  54 

J  8 

3  39^  26  0 

48 

945  9  2J 

19 

5  51  37  27 

^9 

.  ^  57  20  48 

4  !3'48  54 

50 

10  9  32  15 

;2I 

4  id  0*20 

51  ^ 

lO  21  43  41 

22 

4  28  II  47 

52 

10  33  5  5  8 

.25 

44(5,23:14 

53 . 

0:046  635 

.24 

I4  53  3441 

54 

10  58  18  I 

25 

5  4  ‘4<5  7 

55 

1 1  lO  2^  28 

26 

5  16  57  34 

56 

IX  22  40  55 

27 

5  29  9  I 

57 

II  34  52  21 

28 

5  41  20  27 

58, 

ti47  348 

2p 

5  53  31 54 

II  59  15  15; 

50- 

6  543  21 

6o\ 

12.  II  2d  41 

rt 


the'Moorie  from 
-  Her  O  rbite  to  the  E.cijp- 
1  jr\  i;i  tiquCjS:  eontrariwife. 


1 


•  - 

0 

?*rrv 

Sign.o  [ 
Signed* 

SignUfi 

,Signe7 1 

Signei 

SigrieS 

0 

1 

-  '’1' 

1*1  • 
ro 

(L/^dde*  1 

■zyiddc' 

aa  1 

'-t 

n>  , 
(/) 

/ 

rf 

/ 

ft 

// 

n> 

c/> 

■OJ 

0 

Q. 

6 

.6 

|d 

d 

30 

I- 

0 

15 

6 

I2 

5 

5S 

29 

2 

6 

30 

6 

18 

49 

28 

i. 

3' 

0 

45 

d 

24 

5 

40 

27 

»  \ 

X 

■4 

p 

59 

6 

29 

5 

32 

2d 

*’  '7> 

5 

T', 

.13 

e 

r* 

39 

5 

22 

25 

6 

r 

27 

e 

40 

5 

13 

24 

7 

I 

42 

6 

44 

5 

2 

23 

0  '  '  ■: 

/  •  - 

8 

r 

5<^. 

6 

47 

4 

52 

22 

^  V 

9 

2 

lO 

6 

51 

4 

31 

2  I. 

Si  'A-t  ^ 

'  >  ?'  i  - 

,10 

'2 

24 

6 

54 

4 

30 

20 

J  -'V§? 

r  '  ‘ 

1 1 

2 

38 

6 

56 

4 

19 

19 

V.,  ‘  v> 

12 

■  2. 

52 

6 

57 

4 

8 

18 

13 

;3 

6 

6 

58 

3 

j6 

17 

7“  •  <  . 

■  V. 

14 

Ip; 

3 

43 

161 

^  ^  • 

.  V 

?5 

J 

:32^ 

1 

7 

.  Q 

'3 

li'5' 

id 

j 

43 

6 

59 

3 

19 

'  f 

(  f  ‘  • 

17 

5 

56 

d 

58 

3 

d 

13 

\ 

f '  .*  ' 

18 

1' 

i  ■ 

.4 

8 

;i9 

d 

^0 

-57 

:56 

2 

2 

51 

38 

12 

II 

•  •  V  •  ■*7' 

20 

4 

3° 

d 

54 

2 

23' 

lO 

21 

4 

41 

d 

51 

2. 

9 

^9 

r  ■ 

^  C 

22, 

4 

52-I 

d 

47 

I 

56 

8 

*  ■■  ‘ 

23 

,s 

2 

d 

44 

I 

42 

7 

-  1 

24 

5 

13 

d 

4Q 

r 

27 

d 

J 

25 

5 

22' 

d 

35 

I 

43 

5 

26 

'5 

31 

d> 

28  1 

0 

59 

,  4* 

27 

5 

40 

/ 

I 

23 

0 

45 

:> 

\  • 

28 

5 

4P 

d 

17 

0 

30, 

2 

'■ 

29 

5 

58 

d 

II 

0 

15 

1 

- 

6 

6 

d 

^6 

o 

0 

0 

W) 

.  w 

<U 

Suhflr 

Sjil/JlT 

Subfir. 

* 

Di3 

(Li 

Signe5 

Signeq 

Signer 

on 

<L» 

p 

Signi  I 

Signio 

Signep 

Q 

Enter  this  Table  with  the  Equated  diftancc  of  the  Moon  from  the  Sun 


Hakmonicon  Coel ESTE, 


A  Table  of  the  Proportionall' 
minutes  of  Moons  Latitude. 


Degrees, 

Signe 

0. 

Signe 

1. 

Signe' 

r -  -  -1-^ 

■  2. 

Degrees, 

Prop. 

/ 

min. 

/f 

Propo.min. 

/  // 

Propo.min. 

/  a 

o 

0 

0 

i  5  7 

b 

4^' 

0 

3° 

I 

0 

X 

15 

55 

45 

54 

29 

0 

4 

16 

51 

46 

47 , 

28 

3 

0 

10 

17 

4^ 

47 

38 

27 

4 

0 

18 

18 

4^- 

48 

29 

26 

5 

0 

27 

19 

44 

49 

17 

25 

6 

0 

33 

20' 

43 

50 

5 

24 

7. 

V  0 

53 

21 

44 1 

50 

51^ 

23 

8 

I 

10 

22 

45 

51 

35 

22 

9  1 

.  I 

28 

23 

46 

52 

17 

21 

10 

I 

49 , 

24 

48 

52 

59 

20 

II 

2 

II 

25 

49 

53 

38 

19 

12 

2 

3^ 

2^  ' 

51 

54 

16 

18 

13 

3 

3 1 

27, . 

53 

54 

52 

17 

14 

3 

31 

28 

56 

.55 

27 

1^ 

15 

4 

I 

30 . 

0 

55 

59  ‘ 

i5 

1 6  1 

4 

33 

31 

4 , 

56 

29 

14 

17 

.  5 

8 

32 

,  7 

56 

57 

13 

18 

5 

44 

33 

10 

57 

24 

12 

ip 

6 

22 

34 

11 

57 

49 

II 

20 

7 

I 

35 

12 

58 

II 

lO 

21 

7 

43 

3^ 

14 

58 

32 

9 

22 

8 

25 

37 

16 

58 

50 

8 

23 

9 

9. 

38 

17 

59 

7 

7 

24 

9 

55 

39 

17 

59 

21 

6 

25 

10 

43 

40 

l5 

59 

33 

5 

26 

3* 

41 

14 

59 

42 

4 

27 

12 

22 

,42 

22 

r59 

50 

3 

28 

13 

19 

43 

9 

59 

5^ 

2 

1 

29 

14 

6 

44 

-5 

59 

59 

l  I 

30 

15 

0 

45 

0 

60 

0 

0 

Signe  5. 

Signe  4. 

Signe  5. 

# 


i8i 

t 


\ 


-  V 


Enter  this  Table  with  the  ^Equated  diftance  of  the  Moon  tro 


182  Harm  ONI  CON  CoELEStE, 


A  Table  of  the  Latitude  of  the  Moon. 


jisior 

Signe. 

0. 

;  ■ 

Signe. 

I. 

f 

f  Signe.  2. 

Afc. 

Sou 

Sigrle. 

6* 

'Signe. 

:'7*t 

;  cJ 

n '  '  Signe.  8. 

Def 

De- 

Latitude  (. 

Excefs. 

»  'T 

Laritude^C 

r  Excefs 

-  ;  Latitude  C 

Excefs 

— 

De-i 

gres 

D  ' 

/  //  _ 

D  ,  ^  ~ 

J)  /  // 

/  // 

gres 

.r 

0 

000 

b  0 

j  L 

■ 

2  2  i»  5  2 

8  3c 

j  4  IP  43 

14  43 

30 

I 

0  '5  .14 

018 

2 ‘■34  22- 

8  45 

4  22  18 

14  52 

2p 

2 

0  10  27 

0  36 

1 

% 

2  38  5a 

P  C 

) 

4  24  49 

15  0 

28 

i  ^ 

0  15  41 

P  54 

T 

2  43  15^ 

9  15 

4  27 14, 

15  8 

27 

j  4 

0  20  5^ 

I  12 

t  ■ , 

•V 

4 

2  47  37 

9  3^ 

4  29  34  - 

15  16 

26 

0  2(5  17 

< 

I  29 

\ 

I 

2  51  56 

9  45 

4  31  50 

[15  24 

25 

i  ^ 
i  — 

0  31 

1 47 

1 

2  56  II 

10  0 

4  34  o' 

15  31 

24 

!  8 
:  :9 

0  36  31 

p,  5 

'’v 

3  0  24; 

^10  14 

ft 

4  3d  d 

15  38 

23  ; 

0  41  42  ■; 

■2.22 

3  ..  4  33 

JO  28 

4  38  ,6', 

15  45 

22 

0  46  52 

2 ,40 

V 

3  (  8  39- 

flQ  42 

"t 

4  40  2 

15  52 

21  I 

10 

052  2 

2  57 

f'' 

w. 

3  J4  42; 

i^  56 

*♦ 

4  41  52 

15  58 

20 

II 

<  ' 

0  57  lO'’ 

3  15 

i 

V. 

3  7^  41:' 

llf 

'  *  ^ 

4:43  37 

Id  4 

IP 

12 

12  18^^ 

3  p 

3  20  3d- 

ir  22' 

4  45  :i7. 

\i6  10 

18 

13 

I  7  24 

3  49 

1. 

3  24  28 

II  35- 

4  4d '52 

16  15 

17 

id  ' 

H 

I  12  29 

4  7| 

3  28  i^ 

II  48 

{ ' 

4  4^  21 

Id  20 

15 

I  17  3;3 

4  24 

3  32  0 

12  I 

4  49  45  i 

16  2^ 

15  j 

16, 

I  2  2  36 

4  41 

3  35  40 

12  13 

4  51’'  4- 

16  2P 

14  j 

13 

17 

I  27  37 

4  58 

3  39 17 

12  25 

4  52  17 

kS  33 

18 

I  32  36* 

5  15 

3  42  4S'. 

12  37 

4  53  2d 

i<5  37 

12 

Ip 

I  37  34 

5  32 

3  4*5  17 

12  4s:f 

4  54  29 

16  41 

II 

20 

I  42.  30 

5  49 

3  4P  42 

13  I 

4»55  2d  j 

16  44 

10 

2l 

I  47  24. 

6, >5 

< 

r> 

3  53  2 

••’—y  1 

13 

\ 

/  , 

4  56‘i8J 

16  47 

9 

22 

I  52  16 

6  .2  2 

* 

3  5  <5  17' 

13  2-3 

4  57<-  4; 

Id  49 

8 

23 

I  57 

(5  38 

3  5P  25  1 

13  34 

4 ’5^45 

Id  52 

7  i 

24 

2  I  54 

6  55 

-  . 

4  2  3d 

13  45 

( 

4  58  .21 

i^  54, 

6  i 

25 

2  6  39 

7  II 

/ .  r, 

4  5  38 

13  5,5 

4  5841  T 

16  55 

5  j 

26 

2  II  2’3 

7  27 

4  8  37" 

14  5, 

'4  5P  i^  f 

[d  57 

4  ! 

27 

2  i5  4 

7  43 

4  II  3°'  ■ 

14. 14 

r 

4  59  35  1 

[6  58 

I 

5 1 

'2  j 

28 

2  20  42 

7  58 

4  14  i^’  - 

[4  24 

A 

‘5  59  49  p 

[d  59 

2P 

2  25  18 

8  14 

8.30, 

4  17  4' J 

'4  33 

> 

4  59 >5 7  P 

[7  0 

I  i 

2  2p  52 

2  .  *  -  J 

4  I-?  43>'^ 

‘4;  43 

5  'o  0  1] 

:7  0- 

0 

i 

1 

Signe.  II. 

Signe.  10. 

Signe. 

P* 

Signe. 

Signe.  4 

•  1 

Signe. 

3' 

Ha  RMONICON  GoELESTE. 


185 


A  Table  of  the  Horizontally  ParallaxJ 

Hourcly  Motions,  and  Scmidiamctcrs  of  the  ' 
Sunncand  Moon. 


Anom, 

o&c 

coxqu. 

S  D 

Horifo. 
Paralla 
of  0. 
f  tf 

Hmily 

motion 

of  0. 

/  // 

Scmidi- 
amcrer  j 
ot0 

/  // 

0  0 

2  18 

2  23 

16  9 

•  6 

2  18 

2  23 

9 

12 

2  18 

2  23 

fg  9 

18 

2  18 

2  23 

16  lO 

24 

2  18 

2  23 

16  lO 

I  0 

2  19 

2  24 

16  II 

6. 

2  19 

2  24 

16  12 

12 

2  19 

2  24 

16  14 

18 

2'  19 

2  25 

16  15 

24 

2  19 

2  25 

16  16 

2  0 

2  20' 

2  25 

16  18 

6 

2  20 

2  26 

16  19 

12 

2  20 

2  26 

16  21 

18 

2  20 

2  27 

16  22 

24 

2  .20 

2  27 

16  24 

3  0 

2  20 

00 

16  25 

6 

2  21 

2  29 

i5  29 

-^2 

2  21 

2  29 

ig  31 

181 

2  21 

2,30 

ig  33 

24 

2  21 

\ 

2  30 

ig  35 

4  ® 

2  21 

2  31 

ig.37 

g 

*2  21 

2  31 

1 5  38 

12 

2  22 

2. .32 

ig  39 

18 

2  22 

2  32 

i6i  40 

24 

2  22 

2  32 

ig  41 

5  0 

2  22 

2  32 

16  42 

6 

2 '22 

2  33 

1^,43 

12 

2  22 

2  33 

1 16.44 

18 

2  23 

2  33 

16  44 

24 

2  23 

2  33 

Ig  45 

6  0 

2  23 

2  33 

ig  45 

Honzo- 
tall  Par. 
ofr. 

ft 

I 

55  43 
55  43 
55  46 

55  50 

55  55 

56  I 
56  7 
56  16 
5d  27 
5<^  3^ 

56  50 

57  5 
57  20 

57  34 
57;  50 

5  8-';. 5 

58  2.0 

58  37 

58  53 
5P  17 

59  2^ 

59-37 

59  SI 

50  ;4 

go 

60 '23 

60  32 

\6o  3P 

go  44 


Honrely 

m  't'on 

of  Q: 


ft 


60^9 


29  40 
29  41 
29  44 
29  49 

29  58 

J. 

30  9 

30  22 
30  37 

30  54 

31  12. 

31  33 

31  5g 

32  Ip 

32  43 

33  7 

33  42 

33  58 

34  23 

34  47^ 

35  II 

35  35 

35  59 

36 

3g  43 

37  .3. 

27  22 

37  38 

37  52 

38  I' 
'38  7 
38  lO 


Semdi- 

amcter 

ofC, 

/  // 


15  35 
15  35 
15  3*5 
15  37 

15  38 

15  40 
15  42 

15  44 

15  47 

15  50 

15  54 

15  58 

16  2 

16  6 

16  9 

16  13 
16  17 
16  22 
i5i  27 
i5  31 

36 

i5  39 

i6''42 

1 5  46 

16  49 

1652 
16  55 
16  57 

1658 

16  59 

17  o 


Anom. 

©&, 

c( 

12  O 

24 

18 

12 

6 

II  O 

24 

18 

12 

6 

10  o 


24j 

k 

18 

\ 

12 

6 

9 

0 

24 

T 

,  -i- 

18 

12 

- 

6 

J 

0 

24 

m 

r- 

18 

A 

12 

'  • 

6 

'7 

0 

24 

18 

1 2- 

6 

,g 

c 

1 


■I  .... 


I 


Harmonigon  Coeleste, 


A  Table  fliewing  the  Diftance  of  the 

true  Oppofition  and  Conjundlion,  from  the 
greateft  Obfeuration* 


r-* 

ir*. 

«-» 

rt 

DifFe- 

r-* 

• 

c-r 

DifFc- 

W 

f-r 

• 

DifFe- 

C 

Cu 

rcncc. 

c: 

£1. 

rence. 

3 

CX. 

rence. 

n . 

• 

0 

• 

0 

/ 

/ 

// 

/ 

1/ 

O 

0 

A 

0 

30 

2 

37 

60 

'5 

14 

1 

0 

5, 

31 

2 

42 

61 

.5 

Ip 

2 

0 

10 

32 

2 

47 

62 

5 

24 

3 

0 

16 

*33 

2 

53 

63 

5 

30 

4 

0 

21 

• 

34 

2 

58 

64 

5 

35 

5 

0 

26 

35 

3 

3 

6^1 

5 

40 

6 

0 

31 

36 

3 

8 

66 

5 

45 

7 

0 

36 

37 

13 

13 

67 

5 

50 

8 

0 

42 

38 

3 

IP 

68 

5 

5<5 

9 

0 

47 

3P 

|3 

24 

69 

5 

I 

xo 

0 

5a 

40 

3 

ap 

70 

5 

5 

II 

0 

57 

41 

3 

34 

71 

5 

II 

12 

I 

2 

42 

3 

3P 

72 

5 

17 

I 

8 

43 

3 

45 

73 

6 

22 

14 

I 

13 

44 

3 

50 

74 

5 

27 

15 

I 

18 

45 '  , 

3 

55 

75 

6 

33 

16 

I 

23 

46 

4 

0 

76 

6 

38 

17 

I 

28 

47 

4 

5 

77 

6 

43 

18 

1 

34 

48 

4 

II 

78 

6 

49 

Ip 

I 

39^ 

4P 

4 

16 

79 

6 

54 

20 

I 

45 

50 

4 

21 

80 

6 

5P 

21 

I 

50 

51 

4 

26 

81 

7 

4 

22 

I 

55 

5a 

4 

31 

- 

82 

7 

•  P 

*3 

2 

I 

53 

4 

37 

83 

7 

15 

24 

2 

6 

54,. 

4 

42 

84 

7 

20 

*5 

2 

II 

55 

4 

47 

85 

7 

a5 

26 

V 

2 

l5 

56 

4 

52 

85 

7 

30 

27 

2 

21 

57  1 

4 

57 

' 

87 

7 

35 

28 

2 

27 

58  , 

5 

3 

88 

7 

4^ 

2p 

2 

32 

59 

5 

8 

8p 

7 

46 

.50 

2 

37 

60 

5 

14 

■  - 

po 

7 

51 

Latitude  C 


►Adde. 


►Subftraft. 


I 


HaRMOKICON  CoEL  EStEi 


Y 


u\. 


n 


f  Angle , 
oEEcli. 
Declinatio  &  Me¬ 
ridian. 


D 


D 


/ 


O  G 


O 

o  23  56 

.  o  47  53P^ 
I  II  4^65 

1  35  ^966 

'I  59  37^^ 

2  23  2866 

2  47  i565 

3  II  4^6 

3  34  47  <^^ 

3  j8  2855 

4  2  2  46^ 

:4  45  37 

5  9  5 

-5  32  29 

5  55  47 

6  i8  58 

6  42  6 

7  ''5  6 

7  28  •  o 

7  504657 

8  13  2667 

8  35  58  68 
8  58  2068 
P  20 
p  42  41 
10  4  3868 
10  26  2468 

10  48  268 

11  P27j6p 

II  3042,69 


Declinatio 


4469 


21  20  13  22 

20^^5778 

20  49  58 

21  _  !I  25  7P 
21  12 


5>78 


23 


J2  15  10 


17  15 

,^731 

1748 

18  4 
18  19 


3^^1,23-779 

2 1  33  22  80 

.^5:43:^580 

2021  jiiy  14^1 

22  14581 
22  10^22  8l 
22  183582 
22  26,22  82 
22  33  4483 
22  40  39  83 
22  47  10  84 
22  53  1383 

84 


Angle 
ofEcli. 
&  Me¬ 
ridian. 

D 


Degj 

Afce.l 


77  44 


30 


6\29 
28  28 


79 


ne 


K 


2 1  20  13  22 


4522  58  51 
,5  23 
2323 

41:23 13  5 
•  d,23  16  56 

,l“23  20  29 

.3923  23  i  8(87 

59.23  25  48  ' 
^<^23  27-^1 

‘i  40|23  29  27 

1 23  35 

23.23  32  17 


4-385 
84785 
86 
86: 
86 
87 

87 

88 

88 
89 
89 

44>3  31  3^90 


50:  27 
13:26 
3S,  25 

24 
23 
22 
21 

20 

U. 

19 

18 

.17 

16 

15 
14 
13 

12 

II 
lO 

9 

8 


e 


58 
21 

44 

8 

32 

57 

21 

45 

10 

35 

o 

25 
50 
15 

41 

6 

32 

58 

24 

5° 

18 

42 

8 

34 
ol 


:7 

'(3 

.5 

#.  .  . 

4 

Of 

2 

1 

0 


C  c 


HaRMONICON  CioELESTE. 


Moon,  ai>i(l  Fixed  Stais,-  according  to  the 
G^^fvatiohs  of 


Degifes 
of  Aid. 
tudel"-  ^ 

' 

/  n 

\ 

^tars. 

/  // 

1 

Degres 

)fAld- 

ude. 

0 

/  // 

^  ft  Q 

1  .'»•  ix  iT^  *  > 

34  o 

33  ° 

3°  °i 

23  - 

3 

10 

4 

10 

X 

^6  o 

25  0 

21  50 

24 

2 

50 

3 

45 

2 

20  O 

2O  0 

15  3° 

25  J 

2 

3°1 

3 

20 

„'3 

^7  ; 

17  0 

12  30| 

26 

2 

15 

3 

40 

.  ,4 

3°' 

15  20  1 

n  0, 

27 

2 

0 

:> 

0 

'  5  ■ 

14  "3° 

14  2O 

10  0 

28 

X 

451 

2 

30 

*  6 

13  3° 

15  5° 

29 

I 

35 

2 

0 

1- : 

12 '451 

12,45 

8  15 

30 

X 

V 

25', 

I 

40 

C g.  ^ 

II  15 

12:  ° 

6  45 

31 

X 

15 

I 

3° 

9 

10  30 

il  ao 

6  0 

32 

X 

5 

X 

20 

i  10 

lO  0^ 

-  "T  ,  V 

:i°,45 

5  3° 

33 

0 

55 

I 

II 

9  3°- 

-lO  10 

5  0 

34 , 

0 

45 

1 

0 

i  W  V 

12 

p,  0 

9  35 

"43° 

35 

0 

.35 

0 

50 

S  '50' 

9  ° 

4  0 

3^ 

0 

30 

a 

45 

.14" 

8.30 

3  30 

37 

0 

25 

0 

40 

‘  -ijr  - 

7-3° 

:8 ,° 

3  ° 

38 

0 

20 

0 

35 

'l5 

7-  d 

7. 3° 

2  30 

39  • 

p 

15. 

0 

3° 

^  17 

6  30 

-7  0 

2  0 

40 

0 

10 

0 

25 

1 8  ' 

5  45 

6,  30 

I  15 

41 

0 

9 

0 

20 

^9 

° 

6  0 

0  3c 

> 

42 

0 

8 

0 

15 

\  2Q 

4  3° 

1  4  3° 

0  c 

> 

43 

0 

7 

9 

lO*- 

11 

4 ;  ° 

V  5  0 

0  c 

44 

0 

6 

0 

5 

i  •*  ^ 

Lui 

■ ;  1 

45 

0 

5 

0 

0 

'■j  1  • 


The  Rcfra^on  is  to  be  taken  froml 
die  Altitude  Obferved  ,  that  the  truej 
Altitude  may  be  had:  being  alfo  to  be! 


1  ■ 


c 


Harmonicon  Coeleste, 


187 


A  T able  of  the  Middle  Motion  of 
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8  28  140  58  14 


I  4  28 


100759^ 

1007467 

1007337 


I  42  37 
I  48  52 


o  16  57  17 1  55  5  1005609 


O  17  53  53,2  I  18 


21 

22 

23 

24 

25 


o  18  50  33 


O  ip 
■»  20 
')  21 
O  22 

o  23 


47  13 
43  55 
40  3  9 
37  H 
34  “ 


27 

28 

2i 

3c 


I 


1007180 

1007025 

10068,13 

IOO6618 

lOOS^pO 


100,6178 

ioo6y35 


1005356 


2  7  25  1005 1O2 


14  31 

37 
25  35 

31  39 

37  35 


2^0,2431  3^4330 
0  25.  27  55 ;2  49  22 
o.  26  24  44*2  55  II 
o  27  21  44*3  o  58^1001882 
ii  28  iS  /?3  3  6  41I100150 


100479 I 

1004537 

1004179 

1003839 

10034^2 


1003095 
I 0027 2 o 
1002274 


Addc» 


Signc  II. 


Signe  i. 


Ano  malic 
cb-a^quated. 

5  ^  f  // 


D 


o 

o 

I 

1 

I 

I 


t-Equaci-T^  f  Diftancc  I  6 
SuhfiraftJof  Ji  from 


// 


O* 


28  18  43  3  6  4i|iooi5oi 

29  15  42I3  12  21 1001049 
o  12  43  3  17  58I1000586 


1  443  23  33 

2  6  45  3  25  5 

3  3  55i3  34  35 


I  4  I  4  3  40 

I  4  58  16  3  45  23 

I  5553035042 

I  6  524635557 

I  7  50  3 


I 0001 23 

999649 


30 

25? 

28 

27 

26 


5)95)15425 


I  8;  47  24  4 
I  9  44  48  4 

I  10  42  1 5 

1  1 1  35)  45  4 

I  12-37  I 


6  15 

II  18 
4  16  18 
21  14 
7 


74  26 


13  34  52 

14  32  30 

15  30  10 
1^  27  53 

17  25  40 


I  18  23  2p 
I  19  21  20 
I  20  19  13  5 
I  21  17  9 

I  22  ^  I  5  5^ 

— - TT^-Y - 


I 

I 

I 

I 

I 


23  ^3 

24  II 

25  9 

26  7 

27  6 


12 

21 

3 

4^' 


4  3^  54 
4  35  35 
4  40  14 

4  44  47 
4  49  14 


4  53  37 

4  57  57 

2  22 

5  6  33 

5  lO  41 


998666 
998143 
997617 
997068  2 
996527 


9i>5975 


24 

23 

22 
I 

20 


19 


99539718 

994743 17 

9942QO16 

99358415 


99296011 
992315 
991650 

990990 

990327 


4 

13 

12 

II 

IP 


5  1442 
5  18  38 
5  22  29 
5  i6  1 5 


45  29  59 


9896; 

9889; 

9882; 

9.875: 


■9 

9 


Sijine 


10, 


HaRMONICOII  CoEI:,5STE* 


i8 


9 


ws 


piftantfi 
©ffefrom 

98.3020 , 
982235' 
5>8i437 

980(528 

979820 

^  ^,,978178 

5  53  .8b77355 

976489 

975639 

74779 


7  5.0  54^  4  27 


8  49  5^ 

9  48  55 

10  48  I 

11  47 


6  1 

6  9  3O 

6  II  S3 

6  14^  8 


l6ja  12  46  2? 

I7p  13  45  39 
j8  2  1445 


6  16  IS 
6  18  16 
6-  20  10 


192  IS  44  *4“^ 
20  2  I<5  43  53 


6  23i  42 


212  17  43  2 
22I2  18  42  5 
23  2  19  42  37 

24I2  20  4^ 

25I2  21  42 


26 

2  22  41  51 

27 

2  23  41  44 

CO 

2  24  4^  4^ 

29 

k  25  41  42 

30 

I2  26  41  46 

6  25  17 
6  26  45 
628  7 
6  29  22 
6  30  28 


973916 

973041 

972159 

97127^ 

970386 


969492 

968573 

967685 

966766 

965  847 


964930 

963997 

963055 

5?62ia2 

^1180 


6  33  55 


960364 
959288 
6  33  1^958339 


957388 


Anomalie 
Go-3Bqjaate4^ 


D 


-2 

2c 

2 

2, 

•3' 


Suhfira^- 


26  4*  4616  34  28 

27  41  55 

28  42  6 

29  42  ?o 
o  42  39 
I  43  2 


,  956425 

6  345495547^1 
6  35  13954516 
6  35  2495355^ 

6  35  241952601 


3  2  43  30 


3  343,5963458949722 

3  4  44  32  6  34  33948763 

3  5  45  8,|6  33  59947806 

3  6  45  486  33  .18  946848 


Plftance 
of:  h  fro 
O 


6  35  21 


951644 


6  35  17950601 


1. 

8 

9 

3  10 
3  II 


46  3  i  6 

47  i7'5 

4S 

49 
49  5  8|6 


76 

&6 
•8 


32  3^945886 

1438944935 

30.  34?43977 
39  26943022 
28 ,  8?42P  ’ 


3  12 
3  13 
3  14 
3  15 

3  16 


q6 

5 


51 

52 

53  12 

54  2# 

55 


3  17 

18 

19 
3  21 
3  22 


26  4S 


6 

6 


25  2fl940i74‘'3 

12 
II 

10 


23  33939234 
21  4(5938295 
19  52937357 


56  5756 

58  186 

59  426 
6 

6 


1 

2 


9 

39 


3  23 
3  24 
3  25 
3  26 
3  27 


3  II 
5 

7  276 

9  9 

10  55 


5^45.1 

3 

o 

5  57 
5  53 


>9 

3 


30 

29 

28 

27 

26 

25 


p4 

23 

22 

21 

2|0 


19 

18 

17 

16 


941 1 24 


14 


17  49936421 

15  40(935493 
13  24334572 
10  58933654 
8  25932738 


931845 
0930942 
5  93Q052 

4929125 

551928295 


9 

8 

7 

6 

5 


t  4 

3 

2 

i 

o 


{>•*  'St) 

piffle 


1^0  H  A  RM  O  NI  CO  N  GoE  L  E  S  T  E. 


Signe  4. 


6 


5 


Anomaiie 

co-a?quatcd. 

S  D  ^ 


°t3  27 
1I3  28 

*l3  29 

34  o 

4*4  I 

5I4  2 


^quati.T?  Diftance 


SHbftraB- 
/'  // 


D 


5  53  55  P282P5 


ofhfrom 

0. 


10  55 

12  43 

14  35 
30  5 

18  285  40  9  P24862 
20  31 5  36  25  5)24022 


5  5040 

54717 

43  47 


926564 

925712 


4  3  22  36I5  32  34923171 
74  4  24425  28  38922360 
'  5  24  329215.56 

5  20  15) 


84 


94 

10 


11 

12 

13 


41038  65  2  25 
1414  II  40  285  5742 
I5K  12,42  5414  52  52 


164 

174 

184 

194 

204 


5  26  50 

6  29  o 
4  7  31  12 


4  8332651134 

4  5?.  35  ^445  7 


920756 
5  16  0919P71 


13  45  24 

14  47  54 

15  50  27 

16  53 

17  55  39 


21  4  18.58  20|4 
224  20  I 
234  21  3  44 
244  22 
254  25  p 


6  2p4 

163 


264  24  12  4|3 

^74  25  14  553 
284  25  17  483 
2P4  27  20  423 
304  28  23  383 


PIP20I 

3918394 

917642 
916901 
916157 


447  57 
4  42  54 

4  37  44 
32  31 

4  27  12 


21  45 


14  16  14911302 


4  1°  37 


915417 

914700 

914002 

913311 

912632 


911953 


910677 


4  52  910064 


59  4 


53 

47 

4.1 


I 
I 
12 


909457 


2908861 
5  908272 
907717 
4)907 1 81 
906637 


Signe  5. 


Ano  malie 
co-a?quated. 

s  D  *  ^ 


diquati.T^ 

Snbfira^ 

D  ' 


// 


4  28  23  38  3  28  52 

4  2p  25  34  3  22  35 

5  02934I31615 

5  I  31  34  3  9  52 

5  2  35  36  3  3  27 


• 

Diftance 

6 

of  Tj  from 

0- 

• 

5  3  38  4^ 


5 

5 

5 

5 

5 


4  41  45 


56  54 


90663730 

906122  29 

90561828 

90512827 
904670 26 

90422525 


24 

23 


2  50  15/ '903767 

5  44  51  2  43  33'  903348 

6  47  582  36  48  90293422 

7  51  52  30  o  90253421 

8  54  15  2  23  II 


902534 

902169 


5  9  57  25j2  16  21 


5  15  13  34 

5  16  16  5 
5  17  20 
5  18  23  241 
5  19  26  41 


901811 

901472 

901151 

900864 

900580 

900308 

900061 

899838 

899635 

899445 


5  20  29 
5  21  33  , 

5  22  36  360 
5  23  39  570 
5  24  43 


21 

20 


19 

i8 

17 

16 

15 


14 

13 

12 

II 

10 


9 

8 


899260 
■899099 
898959 
'898837;  5 
898728 


5  25  46  380  29  26 
5  26  49  59  o  22  7 
5  27  53  19 
28  56  3; 
o 


898642!  4 
898573  3 
898527  2 
898494  j 
898490I  o 


HaRMONICON  Gof  L  E  S  T  E* 

A  Tabic  of  the  Inclination,  Redudion,  and 
Curtation,  of  Saturn. 


Argument  of  Latitude^ 


Signe.  o. 
Signe-  6. 


Sigtie.  I* 
Signe.  7. 


Inclinat  ion. 


gres 

Parts 

D 

0 

0 

0 

I 

7*7 

0 

1 

2 

1454 

0 

3 

2181 

0 

4 

*907 

0 

5 

3633 

0 

Inclination. 


Parts 

840 
21467 
22087 
227Q1 

233^7 

235)07 


4357 

5080 

5801 

6520 

7238 


24499 
25084 
25661 

i6230 

o  %6  8  '2>6jp2 


^7345 


o  44 
018  21 
o  20  57 
O  23  33 


o  28  42 


031  16  27^^^ 


I  17  3^ 
I  19  4^ 

I'12I  59 
I  24 


Signe-  2. 
Signe-  8. 


Inclination- 


Parts 


I  15  15 i6o$6 
■36454 
36801 

37137 

37462 
I  26  1837775 

I  28  26 
I  30  32 

I  3^  37 

I  34  41 

I  3^  43 


— er-! — ^ 

Sig.olSig.i 

Sig.^lsig.y 

Sig.2 

Sig.8 

m. 

1  /  // 

/  ft 

/  // 

Curtation. 


Parti  Part  IPart 


7953 

8666 

937^1°  33  50 


ICO83 
15 10788 


1148^ 

12186 

12880 

13570 

14255 


O  36  23U8P54 


X  38  44 
1  40  42 

I  4^  3^ 
X  44  3^ 


V 


o'  43  59  3^4^3 
o  46  29  3®5*^^ 
o  48  5931456 
o  51  273^929 


i4?37 
15614 
23 16286 

16953 


25 17615 


o  5  3  55  3*391 
o  56  22  3^844 

o  58  4833*87 
I  1  11337*0 


10  190 

1 1  j7  o  4|i  29 1  25 

I  23 
i  21 


12  53  °  4  3° 

14  60  II  I  32 

15  i6jO  15  I  34!* 

16  23  o  i8ll  35 1  17 


38077 

38367 
38645  , 

38912 

39166 


39409 

39640 

39858 

40065 


2  17  28 
2  18  31 
2  19  3* 

2  20  3c 

2  21  25 


O  22  1  3611  15 

0251  37'|I  13 
0  281 481  II 
03439,4-8 

35l*  3911'^? 

pj  j  '  .'I'i 


o  38  56  294**1*  46  2440260 

O  41  27  29982  I  48  15  4044* 

■  -  I  50  3  40612 

I  5 1  49  40769 
I  55  34  40914 
I  55  164x047 


2  22  18 


3  35 


26 

18271 

27 

18923 1 

28 

19568 

29 

20  207 

30 

20840 

5  57  ^ 

8  1834956 


1  lO  38 
I  I*  57 


Signe.  II 
Signe.  5- 


I  56  56  4"67 

1  58  34 

2  0  1041369 

2  II  , 44  4145  ^ 

2  3  5  ^4^  5 2  ^ 


038^x401  3 


223  80  42ji40X 

2  23  55 
2  24  40 


0  45ix  4X 
o  481 X  41 


225  22051x4^ 


230  684  3^ 
6^8  ^9 
71X 

-  .7*31^7 

41*85  736 
6)3001748  *5 


18  346 
231361)796 
28;377‘8o7 


34|  393  8171*9 
826  *8 


2  26 
2  26  3^ 

2  27  12 

2  27  44*-  3)*  39 


i8  13 


2  28  40 
2  29 


2  29  2^1 ,13 

I  *5 


35347 

357*7 


4*579 

41623 
7  374*654 


Signe-  lo. 
Signe.  4. 


2  30 
2  30  IG 
2  3  0  .26 


41673  j  2  30  29 

41680  1  2  30  301  27 


40405? 

47l4*5  . 

54144*1843 

63'457 


835^7 

16 

*5 


7*473 

79489 

88  51O5 
97(521 


035  i07-537  886j^ 


859 

867 

874 

880 


o  32 
o  28 

025 

O  22 

0  x8  x66 


118553 

130.568 
142*584 
15415^5  905 

|6i4po8 


340  15  178  62pj9io 
:?20  XI  ipl’ ^44;^ ^ ^ 
8*203  658I9I3 

216671  914 


Signe.  9. 
Signe.  3 


Si.ii 


I  32 

I  3010 
I  2pO  4 

I  27 


O  o 


230 


Si.  5lSi-4|Si*  3 


Sj.jojSiga9jS.iilS.iolSi.  g\ 


Argument  of  Latitude 


±' 


192  Ha  rmonigon 

A  Table  of  The  Middle  MotionoT 
J  u  p  I  T  E  R ,  for  Yeares  of  the 
Chriftian  jEra  according  to  the 
JuUan  Account. 


G  OE  L  E  S  i"  fe. 


Yeares 

cf 

Chrift 

1 

f  Longitude 
1  ofU  ^ 
H  D  ' 

1  Aphelion 
,1  0i%. 

'  S  D  '  ' 

Nod.  Afceii.'* 

'S  D  ' 

• 

001 

lOI 

201 

301 

401 

I  5  29  49  47 'f  II  II  4 

II  06  08  07  f  12  f I  f 
4122^  28  f  14  52  0 
9  18  44  48f  16!  12  i( 

I  2  2f  ©3  08 f  17  izz 

02  29  37  ly 

03  00  00  f  f 

03  00  2r  35 
03  CO  44  16 
o'3  01  Of  f6 

501 

^01 

7oi 

801 

901 

8  oi  21  iSjf  19  32 '30*3  oi  2V  3^ 

I  07  39  49  5  2I\  12404  Qj  47  17 

<5  13  58  o9|5  22  f  2  fo3  02  lo  f7 

In  20  16  27^5  24  33  003  02  32  37 

1  4  z6  34  47  f  r6  13  103  02  f4  18 

lool 

IIOI 

I20T 

1301 

l4oi 

to  2  53  ^ic 
<3  9113c 

8-15  27  fc 
21  48  la 
j  ^  28 

>5  27  53  2C 
5  27  33  3c 
01  13  4c 
.b  02  f3  fc 
^  04  34  Oc 

>3  03  If  f8 
\S  ©3  37  38 
*  3  03  f7  16 
>3  04  20  f 7 
►  3  04  42  37 

I  1501 
itfoi 
1701 
i8oij 
1901 

0  4  24  fi 
5  10  43  II 
10  17  I  31 
3  23  17  f2 
8  27  38-12 

^  06  14  lo 

<^7  f4  20 
^  07  34  30 
^  II  14  40 
^  12  f4  fo 

j3  ©5  ©4  a© 

3  ©5  2^  00 

3  ©5  47  40 

3  0^  09  21 

3  ©^  31  01 

2001 

2101 

2201 

2301 

2401 

^  i  S6  31 
7  11  14  ft 
0  18  33  13 
5  24  f I  33 
II  I  7  f3 

^  14  35  00 
^  i^  ly  TO 
^  17  55  20 
^19  35  30 
^21  If  40 

3  ©<^52  4F1 

3  ©7  14  22 

3  ©7  3^  02 

3  07  57  42 

3  08  19  23 

2'5oi 

2<>oI 

2701 1 
2801 1 
2901 

4  7  28  13 
9  13  4^  24 
2  20  4  f 4 
7  2^  2,3  14 

L  2.  41  34 

^  ^2  ff  fo 

^  24  3^  00 
^  2^  10 
^  27  f  ^  20 
^  27  3^  30 

3  ©8  41  03 
?  09  02  43 

3  09  24  24 

5  09  4^  04 

J  10  07  44 

3001 1 
4001  |l 

5001 

^001 

7001  I 
8ooi) 

6  8  f7  ff ' 

[o  12  3  18^ 

215  ^4oJ 

^  18  lo  3  J 

0  21  13  2f  $ 
2  24  I^  4813 

OI  40 

^  17  58  20  i 
'  ^14  40  00  • 

^  21  21  40 
08  03 .20 
24  4f  00 

1  10  29  2f 
!  14  06  09 

17  42  53 

21  19  37 

H  5^  21 

28  33  Of 

Months 


Com.Y  Biff.r«r  Aphe. 

T.nn  r 


Lon. 

£)  /  // 


Lonjri.U 
D  '  '' 


Januar. 

Febru.^ 

'  I®  ®  r‘f 

,  -^4- 

■  /  I  May  |0  oj  o  lo 
June  o  12  o 
July  o  O 
Augufto  17  o 
Septeb  o  20  o 
Oftob.  0  22  0 
Nove.  o  zpo 
Decern©  27  ^ 


00  00 

34  37 

59 

33  55 

03  31 

38  08 
07  4^0 
42  23 
i7  oip 

4<^  39b 
21  i<5o 
50  y4b 


No.Ar. 

U 

D  ' 


Ycarsl  Longirude 

f  n/-  fi  I  ..  r 


A  Tabic  of  the  Annuall 

Motion  of  U,  for.fupplying 
the  intermediate  Yeares  of 
the  former  Tabic. 


inclu¬ 
ded. 


of  14 

S  p  / 


8  19  02  40  o 

o  21  47  00 
4  1431 
20  j8  07  If 
I  00  2o 


320 


IB 


4  01  27  08 


Aphelion 

of  14 
S  D  ' 


iVo.  Afc. 

% 

tf 


o  o 


^  17  2(5 

o  13  o 

o  08  40 
O  04  20 
o  13 


2  2  00  41  G40  O  02  0  0  ■  o  22 
3  01  01  3^0  0  o'3  o'o  o  57 


bo  04  o 


^  47  40b  o  Of  o 

^  02  08  1 2  0  0  0^0 


7  7  02  28  440  o  07 
^  Oi  54  1^0  o.  08 
9  03  14  48  0  o  09 
®3  35  2op  o  10 

II  U  03  ff  550  q  II 


10 


B 


Ib 


o  04  21  24b  012 

1  04  41  f^|o  o  13 

2  of  02  28 o  O  14 

3  05  23  010  o  If 
40f  4S  320  €>  16 


IB 


5  otf  09  04  o  o  17 
^  29  370  o  18 
7  06  fo  09  0  o  19 
^  07  If  40I0  o  20 


^  0  3  41 

3  54 

2:0  4  7 

4  -  2© 


Harmonicon  CofeLfeStfi. 


A  Table  of  the  ablblute  Equation  of  the  firft 

inequality  of  Jupiter. 


ne  o. 


me  I. 


Anomalie  ,i£quati.  U  I^iftancej 
^  co-sequated.  ^^SuhftraB.  jof  U  fro 

© 


is 


D 


/  // 


D 


// 


Anomalie 
co-aequated. 

D  '  // 


oo 

ijo 

I 

2^0 

3|o 
40 
50 


7 

8 

9 

10 


11 

12 

13 


o  o  00  o  0547550 
O  57  20  5  3i|5475^6 
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0 

28 

lO  21 

58 

lO  5 

54 

5 

51 35 

I 

15 

^*7 

5 

25 

4  3 

7 

8 

7 

IP 

10  24 

II 

10  3 

17 

5 

42 14 

I 

2 

40 

5 

26 

4  1 2' 

24 

8 

13 

42 

lO  25 

I^ 

9  59 

15 

5 

32  41 

0 

50 

II 

4 

27 

421 

36 

8 

20 

II 

00 

er 

0. 

M 

10 

9  55 

12 

6 

23  2 

37 

39 

3 

;8 

43° 

2  I 

8 

25 

32 

10  29 

53 

9  50 

5^ 

5 

13  12 

r 

5 

2 

2P 

439 

43 

8 

3^ 

36 

10.31 

25 

9  46 

33 

5 

3  P 

p 

12 

34 

I 

448 

44 

8 

38 

52 

10  32 

46 

P  4^ 

56 

5 

52  51 

0 

0 

0 

d 

> 

Addt 

Addc. 

Adde 

:Adde 

Addc 

Add 

e 

3 

0 

Signe 

II 

Si^nc 

TO 

Signc 

9 

-Sipne 

8 

< 

>igne  7 

Spu 

6 

0 

Letit  not  fcenvftrange  to  any,  that  I  have  added  this  Table  of  the  ^Equation  of 
the  firftlnxqualityofc?,  having  before  inferted  a  Table  agreeing  to  my  own  Obfer- 
vations  and  Hypothefis  (which  by  many  vigilant  Obfervations,  I  have  always  found 
topointouttheplaceofcfihoft  accurately,  as  well  in  his  accronicall  pofitures,  as  at 
other  times)  but  becaufe  to  fome  it  may  perhaps  be  tholight,  though  not  altogether 
confentaneous  to  fome  few  of  Tycho’s  Obfervations  (for  my  part,  I  much  fufpeA  the 
verity  of  them,  bbcaufe  other  Obfervations  made  fince  his  time,  in  the  fame- Achro- 
nicall-Phafes  feem  to  contradiA)  I  have  for  their  fatisfaAj'on  compofed  this  latter, 
wherein  I  have  not  digrefled  from  the  Hypothefis  of  the  third  Book,  onely  have  va¬ 
ried  from  the  DoArine  there  delivered,  in  finding  the  Excentrique  ^Equation,  as  I 
fliall  demonOrate  in  my  intended  Epitomie,  where  happily  I  may  few  the  Gompo- 
fition  thereof.  But  as  for  the  Anomaly  co-a?quatc,  and  diftance  of  from  the  Sun, 
they  will  co-incidere  with  the  former  Table  of  the  Aiquatiipn  of  J,  which  is  com¬ 
pofed  by  my  own  Obfervations,  according  to  the  DoArine  delivered  in  the  third 
Book,  as  is  faid  above.  E  ^ 
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A  Table  of  the  Inclination,  Redu(3:ion,  and 

Curtation,  of  M  a  r  s. 


Argument  of  Latitude, 


c. 

South  ^Signe  6> 


d  Inclination. 

O 


Parts. 


51411  36 

599  i  32 

68415  27 


161355 


17:141832  28 


i8i5I5» 


ft 


Signc 

Signs 


Inclination. 


Parts  ,D  ^ 


24580  55  32 
2532|o  57  11 
26050  58  50 
2678  I  o  ^7 
274j)|i  2  4 

2820 1  3  40 


30  36 


3+  19 


28j»o  I  5  IS 
2959  I  6  48 
3027ji  8  2i 
30^4[i  9  52 
31601  ii  23 


3225 1  12  52 
14  20 
3353  I  ‘5  4<5 


Signe  2.  ,S.  o-h-  I /S.  2.)S.o'S.  i.iS.2. N- 


rne 


8.  Is.  6.1s.  7.]S‘  8.  $.6S.  7.'S.8.orc 


Inclination. 


Parts  D  ^ 


// 


Redudion. 


/  ^  /  //  /  y/ 


42571 36 

43001 37  80 
4341 1 38  30 
43801, 38  580 

4419 1  39  JOjO 

44561  40  400 


04704’ 
o  48  o  46 
3  o  480  45 
o  490  44 
o  4P 

0  49 


44^1 1  41  2po  II 
4525  I  42  15  0  13 
45581  42  5J)0  15 
458?  i  43  42P  16 
461^1  44  22O  18,0  52 


4648  I  45  00  201 

4<575 »  -5  37"= 

4701 1  46  130  24 

34151  17  I.]  47261  46460  26 
3476|i  i8  ’34j  474^,1  47  i?®  28 

353V  19  55 
35^5  I  21  14 
3653  I  22  52 


1^160036  10  3710  I  23  50 


20  1681 


37  5  ? 


176239  48 


1842 

1921 


37^61  25  5  4841 


3820  I  26  19 


41  36;  387.1  27  31 


43  23 


2420C04y  ic 


25 


207846  55 


3>26  i  28  42 
3977,1  2p  51 
402711  30  59 


47>o,i  48  130  32 
4809.1  48  390  43 
48261  49  2^0  34 


272232I50  25 
281230852  8 

5' 

30,245855 


North  7Signe  5. 
South  1 1 


485 

486F 

4^7i 

488 

4897 


4075 

1 32  4!  4904 

4123 

I  33  8 

4po.'- 

4169 

I  3}  n 

4913 

4214 

35  II 

491; 

4^57 

I  56  II 

49161 

1  49  230  36 


^  45^  42 


I  49  59 

-  .50  i4]o  39 
I  50  27P  41 
I  50  380.42 


37 


I  5^  47 
i  '50  54 

1-  50  59 


51 


Signs 

Signs 


Signs 

Si&ns 

c3 


Curtation. 


Pa  ParCfPart  3 


6030 
61  29 
6228 
6427 
9[  2>|  65  26 
26  66  25 


0  52 

0  34 

3 

34 

72  19 

0  52 

0  33 

4 

7218 

052 

0  32 

4 

37 

■73  17 

0  53 

0  30 

5 

38 

7416 

0  53 

0  2  5 

5 

4c 

75,15 

0  53 

0  26 

.  6 

42 

75  14 

0  53.0  24(  7 

43 

7613 

0  52 

0  22 

81 

441 

7712 

052 

0  20 

8 

44 

7711 

0  52 

0  18 

9i 

471 

78  10 

o  51 
o  51:0  15 
O  500  13 
O  500  I  I 
0490  $ 


■i} 


o 


0  A3f>;^9 
o  44  0  490 
o  :45jo  48jo 
o  46  0  4810 

^  A7P  A7\o 


y.  5.  S.  4j^*  3 
is.  ri.  S. lo.jS.  9 


54j7P 


iiViM. 
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A  Table  of  the  Middle  Motion  of 

V  E  N  u  s,  for  Yeares  of  the 
Chriftian  jGra  ,  according  to  the 
Julian  Account. 


Yeares  I 

1 

Chnft. 

Longitude 
of  5 

S  D  '  " 

Aphelion  1 

0^  Si.  , 

S  D  ' 

^^od  Afcen.' 

S  D  '  ^'j 

ooi 

lOl 

ZOl 

301 

401 

1  II  07  49< 

8  GO  21  ao 

2  19  50  51 

9  09  12  22 

3  2.8  33  n 

39  09  22541 
09  10  52  55 
09  12  22  $6 
09  13  52  57 
09  15  22  58 

I  lA  59  itf 

I  27  59  17 

I  28  59  17 

1  29  59  18 

2  00  59  18 

1 

501 

601 

7ot 

801 

901 

10  17  $$  M 

5  07  16  55 

11  z6  38  26 

6  15  59  57 
I  05  21  18 

09  16  52  59 
09  18  23  00 

09  19  53  01 

09  21  23  02 
09  22  53  ®3 

2  01  59  19 

2  02  59  19 

2  03  59  20 

2  04  59  20 

2  05  59  21 

lool 

IIOl 

IXOl 

1301 

1401 

m 

7  24  4^  59 

2  14  04  30 
9  03  z6  01 

3  47  32 
lo  12  09  03 

09  24  23  04 
09  i6  53  05 
09  28  23  06 
09  29  53  07 
10  oi  23  08 

z  06  59  21 

2  07  59  22 

2  08  59  22 

2  09  59  2,3 

2  10  59  23 

Ilol 

1601 

1701 

1801 

I90I 

5  01  30  34 
II  20  52  05 

6  10  13  3^ 
0  29  35  07 

7  18  5<5  38 

10  02  53  09 
io  04  23  10 
10  05  53  11 
lo  07  23  12 
10  08  53  13 

2  II  59  24 

2  1259  24 

2  13  59^  25 

2  14  59  ^5 

2  i5  59 

ZOOI 

£IOl 

£Z01 

Z30I 

1401 

2  g8  18  0910  10  23  14 
8  z7  39  40  lo  II  53  15 

3  17  01  II, lo  13  23  16 
10  06  22  4210  14  53  17 

4  25  44  i3|io  16  23  18 

2  59 

2  17  59  27 

2  18  59  27 

2  19  59  28 

2  20  59  28 

X50I 

^6ol 

z7oi 

2801 

2901 

II  15  05  44 

6  04  27  1 5 
0  23  48  4^1 

7  13  10  17 

2  02  31  48 

'10  17  53  19 
10  19  23  20 
iio  20  53  21 
lo  22  23  22 
10  23  53  23 

2  21  59  29 
2  22  59  29 
2  23  59  30 
2  24  59  30 
2  25  59  31 

3001 

4001 

5001 

^ool 

7C01 

80.01 

8  21  53  19 

3  05  28  29 

9  19  «3  39 

4  02  38  4:3 

10  16  13  55 
1  4  29  49  05 

0  25  23  24 

II  10  53  34 
II  25  23  44 
>oo  lo  23  54 
»  00  25  24  04 
01  10  24  14 

2  25  59  31 

3  o5  59  35 

3  59  41 

3  2^^  59  4^ 

4  o5  59  51 

'4  59  56 

f  Cool.  Year 
Months  Lon.of  ^ 
!S  D  '  " 

Biff.  Tear 
Long! .  2- 
iS  D  '  " 

Aph. 

['-% 

Nod 

af.$ 
r  ff 

Januar.  0  0  0  *  c 

Febru.  i  19  40  : 

March  3  4  31  4‘ 

Aprill  '4  24  11  4- 

May  '6  12  17  3! 

June  '8.  I  5?  4 

)  0  0  0  C 

!  I  19  40  j 
13  6  7  5c 
4  »5  47  V 
6  IS  U  4: 
2  .8  3  31  5< 

0  0 

0  4 
50  9 
!-  0  14 
r  0  18 
Do  22 

0  0 

c5  3 

0  6 

0  9 

0  12- 
0  i5 

July 

Auj»u 

Septe 

Oftol 

Noye 

Dcccr 

9 19  57  3 
ftn  9  39  3 
b  0  29  19  4 
).  2  17  23  3 

.4733 
n5  25  73- 

7  9  33.4^ 

911  II  15  4' 
2  I  0  5  5  5< 

7  2-  J8  59  4 

9  4  8  39  4 

5  2^  43  4 

>  0  27 
70  31 
D  0  3^ 
5  0  41 
70  45 
2  0  5c 

0  18 

0  21 

0  24 

0  27 

0  30 
^  33 

j  A  Tabic  of  the  Annuallj 
Motion  of  $  for  fupplying  of  j 
the  intermediate  Years  of  the! 
former  Table.  | 

Years' 

inclu¬ 

ded. 

Longitude 
of  2 

S  D  '  " 

- — ”  { 

Aplielion  .  Node  Afcj 

of  2  1  2 

S  D  ^  D  ^ 

80 

5o 

40 

20 

i 

0  15  29  13 
6  II  35  55 
0  ®7  44  36 

6  03  52  18 

7  14  47  35 

01  12  01  0  0  48  00 
0  0  54  01 0  0  35  00 

0  0  35  000  0  24  00 
00  18  00 00  12  00 
0  0  00  5400053^ 

2'  2.  29  35  100  0  01  48 
^'lO  14  22  45|o  0  02  42 
B  4|  5?  00  45  27  0  0  03  35 
51  I  15  34  02^0  0  04  30 
5j  9  00  21  37  0  0  05  24 

0  0  OI  12 

0  0  01  48 

0  0  02  24 
0  0  03  00 

0  0  03  35 

71  4  15  09  13 
B  8  0  01  32  55 
9!  7  i5  20  30 
lol  3  oi  08  05 
ii|io  15  55  40 

0  0  o5  i§ 
0  0  07  12 
0  0  08  o5 
0  0  09  00' 
0  0  09  54 

0  0  04  12 

0  0  04  48 

0  0  05  24 

0  0  o5  00 

0  0  o5  35 

B  12 

13 

14 

15 
B  i5 

6  02  19  23 
I  17  o5  58 

9  01  54  3^ 
14  i5  42  07 

1  0  03  05  5 i 

0  0  lo  48 
0  0  II  42 
0  0  12  36 
0  0  13  30 
0  0  14  24 

0  0  07  12 

0  0  C7  48 

0  0  08  24 

cx  0  09  00 

0  0  09  35 

17 

18 

19 
B  20 

7  17  53 

3  02  41  01 
10  17  28  35 
6  03  52  ^8 

0  0  15  18 
0  0  i5  12 
0  0  17  06 
0  0  180? 

0  0  10  12 

0  0  10  48 
DO  II  24 
00  12  00 

C 

<T) 

W 

Lone  t. 

of  ? 
S  D  ' 

it 

H 

/ 

Long, 

D  ^  " 

H 

/ 

Loneic. 

ofQ 

D  " 

1 

0 

I  35 

8 

I 

0 

4 

0 

31 

2 

4 

10 

2 

0 

3  12. 

15 

z 

0 

8 

I 

3^ 

2 

8 

II 

3 

0 

4  44 

2-3 

D 

0 

12 

I 

33 

2 

12 

II 

4 

0 

5  24  31 

4 

0 

i5 

I 

34 

2 

i5 

II 

5 

0 

8  0 

39 

5 

0 

20 

2 

35 

2 

20 

12 

6 

0 

9  35  47  l 

5 

0 

24 

2 

2 

24 

12 

7 

0 

II  I2 

55 

7 

0 

28 

2 

37 

2 

28 

12 

8 

0 

12  49 

3 

8 

0 

3^ 

2 

38 

2 

3^ 

12 

9 

0 

14  25 

10 

9 

0 

35 

3 

39 

2 

36 

13 

Io 

0 

i5  Oi 

18 

lo 

0 

40 

3 

40 

2 

40 

15 

11 

0 

17  37 

25 

II 

0 

44 

3 

41 

2 

44 

15 

12 

0 

19  13 

34 

12 

0 

48 

4 

42 

2 

48 

14 

13 

0 

20  49 

42 

13 

0 

52 

4 

43 

2 

52- 

14 

14 

0 

22  2J 

50 

14 

0 

5^ 

4 

44 

,  2 

55  14 

15 

0 

24  Oi 

57 

15 

I 

y  0 

5 

45 

5 

0 

15 

i5 

0 

25  38 

5 

i5 

I 

4 

5 

45 

3 

4 

If 

17 

0 

27  14 

13 

17 

I 

8 

5 

47 

3 

8 

15 

18 

0 

28  5o 

ZI 

18 

I 

12 

5 

48 

3 

12 

i5 

19 

I 

0  z6 

29 

19 

I 

i5 

5 

49 

3 

l5 

i5 

20 

I 

Z  (>2 

37 

20 

I 

20 

5 

50 

3 

20 

i5 

21 

I 

3  38 

44 

21 

I 

24 

5 

51 

3 

24 

17 

21 

I 

5  14  52 

22 

I 

28 

7 

52 

3 

28 

17 

23 

I 

^  5i 

0 

2-3 

I 

32. 

7 

53 

3 

3^ 

18 

24 

I 

8  27 

8 

24 

I 

16 

7 

54 

3 

3^ 

18 

25 

I 

0 

0 

M 

I5 

25 

I 

40 

8 

55 

3 

40 

18 

25 

I 

II  39  23 

25 

I 

44 

8 

5^ 

3 

44  19 

27 

I 

*3  >5 

31 

27 

1 

48 

8 

i 

3  48 

19 

28 

I 

14  5 1 

39 

28 

I 

52 

9 

58 

3 

'52 

20 

29 

I 

i5  27  47 

29 

1 

5^ 

9 

59 

3 

5^ 

20 

30 

I 

18  02  55 

30 

2 

0 

Io 

5o 

4 

0 

20 

31 

I 

19  40 

3 

// 

//  /// 

// 

If 

/I 

Ee  2 
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Harmonigon  Coeleste. 


A  Table  of  the  abfolute  j^quation  of  the  firft 

inequality  of  Venus. 


Sig 


lie  o. 


^  I  Anomalie 

co-3equated. 

/  // 


0^ 

s 


D 


IjO 

2:0 


3 

4 

50 


0 

o 


7 

8  b 


o  o  o 
o  59  34 

1  39  8 

2  58  43 

3  58  18 

4  57  52 


o 

o 


5  57  27 

6  57  2 

7  5^  3^ 


pjo  8  55  i^jo  7  22 

o  5^-55  4^ 


10 


11 

12 


i£quaci.$  Diftan. 


SubftraB 

/ 


D 


O 

o 

o 

o 

o 

o 


T 


o 


of  9  fro 
O 


72807 
o  48  72807 

1  3<5j72  8o7 

2  2472806 

3  14172806 

4  472805 


o 

o 

o 


4  55 

5  44 

^  ^3 


o  lo  55  24 
o  II  54  55? 
i3jo  12  54  34 
1401354  5) 


15 


16 


o  14  53  44 


o  15  53  21 
i7p  16  52  57 
18,0  17  52  33 


o  8  10 


72804 

72804 

72803 

72802 

72801 


o  8  59,727^51 
o  9  48^7275)7 
o  10  37727P6 


O  II  25 


72794 


O  12  I4727P2 


o  13 


o  13  5072787 


o  14  36 


iPjO  18  52  lo'o  15  24 


200  ip  51  45 


21 

22 

23 

24 

25 


o  16 


O  20  51  210  16  55 
O  21  50  5pO  17  40 


O  22  50  360  18  2472766 


72789 


72784 

72780 


9  72777 


72774 

72770 


o  23  50  140  ip  10 
o  24  4P  52  o  ip  55 


O  25  4P  2p  O  20  40 


o  26  4P  7jO  21  2472752 


26 

27 

28 

29 

3^0  29  48  2b  23  37 


12j6^ 

1^159 


72756 


o  27  48  45  jo  22  8 

o  28  48  24|o  22  53 


I 


72749 

72745 


Adde. 


Signe 


II. 


Signe 

o 


Anomalie 
co-aequated. 

S  D  ' 


O  2p  48  2 
I  o  47  40 
I  I  47  Ip 
I  2  46  58 
I  3  45  36 
I  4  46  15 


I  5  45  53 

I  6  45  33 

I  7  45  12 
I  8  44  52 
I  9  44  32 


14  43 


o 


I  15  42  430  33  56 


i£quaci.9|  Diftan* 


Subflract 


D 


n 


o  23  37 
O  24TP 
0251 
o  25  41 
O  26  22 
O  27  2 


of  p  fro 

0 


(A 


7274030 


o  27  42 


72735 

72731 

72726 

72721 

72717 


72712 


o  28  2272707 
O  2p  O727OJ 
o  2p  3P726p6  2i 
o  30  i7726pOio 


O  30  5732684 
I  II  43  540  31  3472679 
I  12  43  360  32  1172674 
I 
I 


I  10  44  13 


15  43  1,70  32 

72661 


o  33  21 


I  16  42  26 


0.34  30 


I  1841  53 

I  19  41  37 


I  17.42  I0|0  35  472641 
o  35  3772635 
036  10172628 


I  20  41  210  3 <5  42 
I  21  41  60  37  12 

I  22  40  51  O  37  42 
I  23  40  360  38  II 


I  24  40  22 


o  38  40 


25  40  70  3p  872586: 

26  39  540  39  35  72579 

27  39  4110  4°  1 72571: 

28  39  280  40  2872565 

29  39 160  40  5472556 


72654 

72648 


72622 

72615 

72610 

72602 

72594! 


tS 


2p 

28 

27 

26 

25 


24 

23 

22 


19 

18 

17 

16 

15 


15 

12 

II 

10 


<*y^dde. 


Signe  id. 


9 

8 

7 

6 


4 

3 

2 

I 

0 


1^' 


L 
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A  Table  of  theabfolute  ^Equation  of  thefirft 

inequality  of  Venus. 


Signe 


2. 


0^ 


o 

1 

2 

3 

4 

5 


7 

8 

9 

10 

11 

12 


Aiiomalie 

co-aequatqd. 

s  D  ' 


// 


Equati-JiDiftanc 

of  Sfro 

0- 


SubfiraEi 

/  If 


D 


o  40  54 


1  39  16 

2  p  39  40  41  18 

2  1 38  530  41 41 

2  2  38  43 
2  3  38  31 
2  4  38  21 


O  42  5 
42  28 
42  50 


2  5  38  II 

2  6  38  2 

2  7  37  52 

2  8  37  43 

2  9  37  34 

2  10  37  260  44  45 
2  II  37  180  44  5p 
o  45  i^ 
o  45  32 


b  43  1072512 
^  43  2972503 
P  43  50724^4 
044  872485 
o  44  2772477 


^3  2  12  37  II 
142 13  37  4 
^5  2 14  36  58 


16 

17 

18 


2 15  36  51 

2 16  3645 
17  3d  40 

192 18  3d  35 


72556 

72550 

52542 

72534 

72527 

725'20 


72470 

724di 

72452 

72444 


o  45  4d  72435 


o  45  59 
o  4d  1 1 
0  4d  22 
o  4d  33 


20  2  ip  3d  310  4d  41 


21 

22 

23 

24 

25 


2  20  3d  28 
2  21  3d  25 
2  22  3d  22 
2  23  3d  ip 
2  24  3d  17 


o  4d  50 
o  4d  587237d 
o  47  7723d7 

o  47  1472358 
o  47  2072350 


Signe  3. 


Anomalie  jiEquati.^DiftancI  ^ 
co-aequated.ji';^^y?r4^‘  of  9 


S  D 


y  / 


2P  3d  13 
3  o  3d  14 
3  1  36  15 
3  2  3d  Id 

3  3  36  18 
43d  21 


72427 

72418 

72410 

72401 

72393 


// 


5 


047  33723^830 


047  33 


72298  2p 


o  47  3372290 


O  47 
O  47 


32 


72281 


28 

27 


30^52272  2d 

25 


O  47  2di722d3 


3  5  36  240  47 

3  d  3d  27 

7  36  3° 

8  36  34 

9  3d  38 


o  47 
o  47 
o  47 

o  46 


i972254'24 

1472245  23 
872237I22 
7222821 
322I9J20 


2 


54 


3  lO  36  42  o  46  45 


3  “  36  47 

3 12  3d  53 
13  37  O 

3  1437  7 


o  4d 
o  4d 
O  4d 
o  4d 


7221 1 


19 


3772203 18 


2772195 


17 


Id72l87ld 

-  47217915 


3  15  37  HO  45  5172170H 
3  Id  37  21 o  45  3872idi 13 
3  17  37  280  45  24J72152 12 
31837,37045  872144I11 

3  19  37  460  44  5 272 13d  lO 


3  2037  55 
3  21  38  '5 
3  22  38  15 
3  23  38  25 
3  2438  35 


2  25  3d  ido  47  2472342 


272  2d  3d  14 
28 


o  47  2772334 
2  27  3d  14,0  47  30  7232d 
2  28  3d  i3|0  47  3272317 
2  29  36  13I0  47  3372308 
Addc< 


‘HiUQuy 


2o6 


HaRMONICON  CoEtEStE, 


-  -  i 

A  T  able  of  the  abfolute  ^Equation  of  the  firft 

inequality  of  Venus.  j 


Signe  4. 


w 

i  j  Anomalie 
‘co-3equated. 

's  D  ^ 

iEquati.  5 
Subd^raB 

D  /  /> 

Diftan- 
of 2  fro 
0 

c 

] 

* 

: 

■  1 

5 

33  29  S9  32 
14  03P45 

54  I  3P  5P 
(4  2  40  13 

1-4  5  40  27 

;4  4  40  41 

0  41  26 
0  41  2 
0  40  36 
0  40  9 
0  39  41 
0  '39  12 

72057 

72050 

72042 

72034 

72026 

720.19 

6 

r‘ 

9 

10 

>4  5  40  56 
^4  6  41 

’4  7  41  2(5 
►*4  8  41  41, 
j4  9  41  58 

0  38  42 
0  38  14 
|0  37  43 
°  37  13 
0  P  43 

72011 

72004 

71998 

71991 

71985 

11 

12 

13 

14 

15 

4  10  42  14 
|4  II  42  30 
4  12  42  47 

4  13  43  4 
4  14  43  21 

0  36  II 
°  35  37 

0  33  2 

0  34  28 

0  33  54 

71978 

71972 

71966 

7^959 

71933 

16 

17 

18 

20; 

4  15  43  38 
4  1643  56 
4  17  44  14 
4  18  44  33 
4  19  44  52 

0  33  18 
0  32  46 
0  32  5 

0  31  28 
0  30  49 

71946 

71940 

71934 

71929 

71924 

21. 

22; 

23; 

2^  i 

2J; 

^  20  4j  II 

1-  21  45  31, 

4  22  45  51^ 
4  23  46  HI 
4  24  46  32 

0  30  to 
0  29  .30 
0  28  5c 
0  28  10 
0  27  29 

71918 

7I9I2 

71907 

71902 

71896 

26; 

27. 

28^ 

2p^ 

30L 

i  2ji  45  53 

26  47  14: 

^.  37  47  35'^ 
1  28  47  55, 

f  29  48  i7*< 

0  26  48 
0  26  7 
0  25  24' 
0  24  42 
0  23  59' 

jiSpi 

71887 

71882 

71877 

71873 

Adde. 

Signe  7. 


Signe  5. 


Anomalie 

co-3equated. 

S  D  ' 

iEquati.^i 

Sab  fir aB 

D  ^ 

Diftan* 

of  J  fro 

0- 

(A 

4  29  48  17 

5  0  48  39 

5  148  59 

5  2  49  20 

3  3  49  4^ 
5  450-'  5 

0  23  59 
0  23  15 
0  22  31 
0  21  46 
0  21  I 
0  20  16 

71873 

71868 

71864 

71860 

71857 

71853 

30 

29 

28 

27 

26 

2) 

5  5  30  27 

[3  6  50  49 

•5  751  II 
3  8  51  33 
5  9  51  57 

0  19  30 
0 18  43 
0  17  58 
0  17  12 
0  16  25 

71850 

71847 

71844 

71840 

71836 

24 

23 

22 

21 

20 

5  10  52  21 
5  II  32  44 
3  12  5.3  8 

5  13  33  32 
3  14  53  53 

0  15  37 
0  14  49 
0  14  0 
0  13  12 
0  12  23 

71833 

71830 

71827 

71824 

71821 

19 

18 

17 

16 

15 

3  13' 34  19 
3  16  54  43 
3  17  35  7 
3  18  55  31 

3  19  53  55 

0  II  34 
0  10  46 
0  9  38 

0  9.  9 
0  8  -  20 

71819 

71818 

71816 

71814 

71813 

13 

12 

II 

10 

5  20  56  20 
5  2 1  ' 5  6  . 44 
5'  22  57  8 
3  23  57  32 

5  24  57  56 

0  7  31 

0  <5  42 

0-  5-  52 
0  5'  1 
0  4  I'O 

71812 

71811 

71810 

71816 

71809 

9 

8 

7 

6 

'5 

5  i5-  5.8  210  3  20 
5  26  58-4(50  ";2‘  3''6 

5  i7'59  lo.'oo 

3  28  59  33-0  ;  0  4^ 

6  0  Oi  00^  0 

71808 

71808 

7^807 

71807 

71807 

..4' 

3 

2  , 

•  /- 

/I : 

0 

■^y^dde. 

1! 

Signe-  6'.  ‘ 

HaRWONICOM  CoELEStE. 


207 


A  Table  of  the  Inclination  ,  Redudion,  and 

Curtation  of  V  e  n  u  s. 


Argument  of  Latitude. 


North?  o. 
i  South  \  Signs  6, 


<>» 

Parts. 

D  '  " 

0 

c 

000 

1 

75 

0  3  32 

2 

149 

074 

3 

223 

0  10  36 

4 

297 

0  14  9 

5 

37^ 

0  17  40 

8 

1C 


u 

12 

13 

14) 


Inclination 


44610  21  II 
52QjO  24  41 
5P3|o  28  II 

3^  41 

74o!o  35  II 


8140  38  40  2797 
886042  92853 

2908 
2962 
3015 


9‘>9 
1032 

15  U04 


a  45  37 
o  49  4 
o  52  28 


i6i  7'5,o  55  52 
i7i247jO  59  15 
i  37 
5  5^ 
9  20 


Signe 

Signe 


I. 

7* 


Inclination 


Parts.  D 


// 


2132  I  41  22 
2196  I  44  26 
2260  I  47  27 


2322 

2384 

2446 


1 50  25 
1 53  22 
I  56  18 


206i2  2  3 

2625  2  452 
Z6832  737 

2741 2  lO  21 


2 

Signe  8< 


S.  o.iS.  j.lS.  2.S0S.1  S.  2 

S>  6'lS.  7.1s.  S'S^S.  7IS.  8 


4 


Inclination 


Parts.  D 


if 


3^932  55  3S 

3729'2  57  2'3 
3765|2  5P  5 
3799'3  043 
383213  a  17 
38643  3  48 


Redudion. 


/  //  /  Hi  a 


o  o'2  35 
o  7^2  38 
o  13  2  42 
o  19I2  45 
o  26  2  47 
o  32I2  50 


^35 
2  32 

2  28 
2  25 
2  21 
2  16 


250611591338953  515,^38 

3925!3  6  38,0  45 


3954I3  8  lO  51 

o  57 

2 


3981 3  9  19 
40073  *0  341 


2  13  (240323  II  44 

2  15  4240553  12  52 
2  18  18  40783  13  56 
2  20  524099I3  14  57 


8J3i8j 
19 1388 
2014581 


21 

22 

23 

24 

25 


26 


1528 

1597 

1666 

1734 


2  23  23 


4019 


30672  25  51 
3  182  28  18 
3169:2  30  41 
32182  33  2 
32662  35  20 


I  12  4033142  37  36 


I  <5  5933^^^ 
I  19  143  ■;05 
I  22.28345 
i8C2  I  25  41  3493 


1869 


27  i93<5 


28 

29 


2002 

2067 


30213 


I  28  51 3 >35 

I  32  03576 

I  35  9  3616 

r  38  173655 
I  41  22  3693 


2  39  49 

2  41  58 

2  44  3 

2  46  7 


2  48 

2  50 


7 

4 


3  15  54 


52 

54 

55 


2 

2 

2 


8 


2  56|I  59 
2  5611 


Curtation 

... 

6 

A 

Pa 

Pa, 

Part 

c 

31: 

95 

30 

0 

33 

97 

29 

0 

35 

99 

28 

I 

37 

lOl 

27 

I 

3> 

103 

26 

2 

41] 

105 

25 

2 

|43 

107 

24 

3 

45 

108 

23 

4 

.48 

1 05. 

22 

82  57 
2  58 
2  59 

2  59 

3  c 


13 

18 

24 

29 


I  H 


501111 
5  52 112 


21 

20 


413713 

;i55 

4171 


3  17  37 
3  18  24 
41863  19  6 

41993  19  45 


4212  3  20  20 
42233  20  52 
4232  3  21  20 
4241  3  21  44 
4248  3224 


4254 


42583  22  33 
2  5.1  594261  3  22  42 
2  53  49j4263  3  22  48 
2  55  3842643  22  5c 


3  22  21 


iNorth^  Slpte  5. 
iSouth  S  Sifw  Ti 


Signe  4- 

Signe  lO- 


Signe  3- 
Signe  9- 


34  i  59 

40 

45 


I  50 

154 

1  5; 

2  3 
8 


2  59 
2  58 

2  57 
2  561 


50 

45 

40 

34 

29 

24 

18 

13 

8 


2 

2 

2 


12 
162 


560  57 
o  51 
o  45 
o  38 
o  32 


2  55 
2  54 
2  52 


2  21 
2  25 
2  28 
2  32 

2  35 


2  47 
2  45 
2  42 
2  38 


o  26 
o  19 
o  13 

o  7 


2  350  o 


S.  5*  4*  3 

S.ii*S.io. 5*  p 


<^54^223 

65^ 

758 
860 

5?  53 


19 

18 

^7 


114 

1x5 

116 

1x7x5 


ic 

11 

12 
X3 


66 

68 

70 

72 


X474 


11814 

IIP 
I2C 


121 

122 


16 

X7 

18 

20 

21 


7^ 

7« 

81 


X23 

124 

124 

125 
125 


2387 

9 

91 


25  8 
27 


20 

31 


>3 


125 

126 
126 
126 


^51126 


4|S  3 
Su  Sto'S  9 


16 


x3 

12 

II 

10 


9 

8 

7 

6 

5 


4 

3 

2 

I 

o 


> 

CfQ 

d 


Argument  of  Latitude. 


'inirt*  ^ 


2o8  Har monicon  Goeleste.' 


Arable  of  the  Middle  Motion  of 
Mercury,  for  Yeares  of  the 
Chriftian  i£ra,  according  to  the 
Julian  Account. 


Ycarc5 

Chr>ft. 


■  Longiiuuc  I  Aphelion 
of  5. 
S  D  ' 


Nod.  Afcen. 


lo  12,  09  43 
o  z6 
3  10  S9  43 
S  24  44 
8  49  44 


6  i6  41 

34  43  ^  ^9  17  43 

7  oz  11  45 


// 


} 


o  oz  19  57 
o  04  59  57 
o  07  19  58' 


7  05  of  47jO  09  f  9  $8 
7  07  59  490  iz  Z9  58 


10  Z4  14  447  10  f3  fio  14  59  58 

1  08  39  45  7  13  47  53  ®  17  29  f8 

3  x3  04  457  16  41  19  59  58 

7  19  3S  58.0  zz  Z9  59 

7  2z  30  ooo  Z4  59  59 


<5  07  Z9  45 
8  zi  54  4^ 


7  25 


II  q6  19  4^ 

I  zo  44  46i7  28 
4  05  09  47,8  01 
6  19  34  47|8  04 
9  03  59  4718  07  00  II 


Z4  ozo  Z7  29  59 
18  ©40  29  59  59 
IZ  I  02  29  59 
08  I  04  59  59 
r  o7  30  00 


t 

1 1  18  24  48j8  09  54  13 
2  oz  49  48,8  12  48  15 
4  17  14  488  15  42  17 
7  01  39  49|8  18  3^  19 
9  16  04  49  8  21  30  21 

I  10  00  6q 

I  12  36  Oo 

I  15  00  TOO 

I  17  30  00 

I  20  oO  00 

0  00  29^49  ^  24  24  23 
z  14  54  508  27  18  Z5 
4  29  19  509  00  IZ  28 
7  13  44  509  03  c6  30 
9  28  09  519  0^  00  32 

1  22  30  OI 

I  25  Oo  01 

I  27  30  ©I 
z  00  00  OI 

Z  02  30  OI 

o  IZ  34  5i 9  08 
z  2^  59  519  II 
5  II  24  52  9  14 
7  25  49  5z 
10  lo  14  52 


o  24  39  53 
I  18  49  57 
z  13  00  01 

3  07  10  05 
4'  oi  Zo  08 

4  25  36  1 2 


54  342  05 
48  3^ 

42  38 
3^  4oJz  IZ 
30  41 2  15 


9  23  Z4  45  1  17.30  oz 
lozz  25  o^  3  IZ  30  04 
IIZI  25  28  4  07  3®  o5 
o  zo  20  50  5  z  08 
I  19  z6  IZ  5  Z7  30  10 
z  18  z^  34  g  zz  30  12 


Months 


Com.  Year 
Lcn.of  ^ 

S  D  '  '' 


Januar. 
Febru. 
March  8 
ApriJI  y 
May 

June  8 
July  'o 
Auj»uft4 
Scpteb  9 
Oftob.  I 
No  VC.  1 5 
Dcccm  9 


Biff.  Tear  AphJNod 
Lbngi.  5  5  af.  5 

S  D  '  ''  '  >//  // 


>  o  o  00  00 

504  -51 

V  3^8  05  ?z 
530  12  24 
II4  15  10 

18  22  OZ 

190  24  48 
95  oi  40 

59  9  08  32 
17  I  II  18 
85  i8  10 
169  zo  54 


o 


o  520  44 


I  A  Table  of  the  Annuall 
Motion  of  5  for  fupplying  of 
the  intermediate  Years  of  the 
former  Table. 

Years 

inclu¬ 

ded. 

Longitude 
of  b 

S  D  ' 

Aphelion 
of  0 

S  D  ' 

Node  Ale 
5 

S  D  ' 

80 

^0 

40 

20 

I 

I  29  32  0® 
I  14  39  00 
0  29  46  00 
0  14  53  00 
I  23  43  16 

0  2  19  .14 
0  I  44  25 
0  I  09  37 
00  34  48 
0  0  01  44 

0  z  00  00 
0  I  30  00; 
0  I  00  00 
0  0  30  00 
0  0  OI  30 

2 

3 

B  4 

5 

6 

3  17  32 

5  II  09  48 
7  08  58  3^ 

9  02  41  52 

10  2^  25  08 

0  0  03  28  0  0  03  00 

0  0  05  1 3  0  0  04  30 
o"o  06  57|0  0  06  0 

jS  0  08  4ijO  0  07  50 

0  0  lo  z6o  0  09  0 

7 

B  8 

9 

10 

11 

0  20  .08  240  0  12  10' 
z 17  57  13 ^  0  13  59 
4 II  40  z8  0  0  15  35 

6  05  23  44'o  017  24 

7  29  07  00  0  0  19  08  < 

00  10  30 

0  0  IZ  0 

0  0  13  3® 

3  0  15  C 

3  0  30 

B  12*  9  2^  55  49' 

13  ii  20  39  05 

14  I  14  zz  21< 

i5|  3  08  o5  37j< 

B  16^  5  05  54  25  < 

0  0  20  530  G  18  0 
30223700  19  30 
30  34  2200  21  0 

0  z6  06  0  0  22  30 
30  27  5100  24  0 

17J  6  29*37  4* 
18/  8  23  20  57 
19/10  17  4  13 

8  2o|  0  14  53  ool( 

3  0  29  35  0  0  25  30 
3031  190017  0 
^  0  33  43  0  0  23  30 

5  0  34  38  0  0  30  0 

to 

Loiigh 

. 

H 

Long. 

Loneic, 

of  i 

H 

of  5 

S  D 

/ 

// 

/ 

D  '  // 

/ 

D  '  " 

I 

0 

4 

5 

32- 

I 

0  10  14 

31 

5  17  9 

“  z 

0 

8 

II 

5 

-  2 

0  2©  iS 

32 

5  27  22 

3 

0 

IZ 

i^ 

38 

:> 

0  30  42 

‘33 

f  37  3« 

4 

0 

16 

zz 

lo 

4 

0  40  ^6 

34 

5  47  50 

.  5 

0 

Zo 

27 

43 

5 

0  51  9 

35 

5  58  4 

0 

24 

33 

16 

6 

I  t  23 

3<^ 

^  8  18 

7' 

^  0 

z8 

38  48 

7 

I- II  37 

37 

6  iS 

8 

I 

2 

44 

21 

8 

I  21  5i 

38 

^  28  4^ 

9 

I 

49 

53 

9 

I  31  5 

39 

^  39  0 

.10 

I 

10 

55 

2^^ 

lo 

I  42  19  , 

40 

^  49  14 

11 

X 

15 

0 

58 

II 

1-52  32 

41 

^  59  28 

12 

1 

19 

6  31 

12 

2  t 

42 

7  9  42 

I 

^3 

12 

4. 

13 

213  0 

43 

7  19  5<{ 

*4 

I 

^7 

17 

3^ 

14 

2  13  14 

44 

73)8 

15 

2 

1 

i3 

9 

15 

2  33  18 
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The  Sexagenarie  Table,  ferving  for  MnltifUcmon  ^  Divifion  3  artd  forj 
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Cat  ALOGUE  of  a  ihoufand  of  the  fixed  Stars,  ac- 
,  ,  cording  to  the  accurate  Obfervations  of  the  late 
T  ref-noble  Dane,  TychoBrahe,  and  by 
’  him  reBified  to  the  beginning  of  the  T ear 
of  Mans  Redemption  i6oi. 

1  And  firft  of  them  which  are  placed  in  the  Zodiaque, 


Aries:  The  Kamme. 


Denomination  of  the  Stars. 


He  fouthern  in  the  former  Horn  (card 
The  northern  following  in  thefam  horn 
The  bright  flar  in  the  top  of  the  Htad  - 
The  northern  of  the  two  in  the  Jaw 
The  ^  which  is  more  towards  theSouth 
That  in  the  hinder  part  of  the  Neck.  ' 

In  the  Reins. 

In  the  edudion  of  the  tail 

The  former  of  the  three  in  the  tail 

The  middle 

The  laffc 

In  the  thigh 

In  the  Hamme 

In  the  left  Knee  H  . 

In  the  right  Knee  .  \  3 

The  little  ftar  in  the  Belly 

Bdow  the  bright  ftar  of  the  Head 

The  former  upon  the  back  of  the  four  without  form 

The  following  fro  them  that  follow  at  the  Bfe  of  weft  A 

T  he  caftern  in  the  bafe  of  the  T riang  le 

In  the  Crown  of  the  faid  A  towards  the  north 


Longitptde 

Latitude 

D  '  S 

27  57  Y 

7  8  N 

28  25  Y 

8  2p  N 

2  (5  ^ 

9  57  N 

2  >4  ^ 

7  N 

H  20  ^ 

5  42i  N 

27  5*7  V’ 

5  24  N 

5  7  N 

12  57  ^ 

4  N 

15  15  ^ 

I  4<^i  N 

t6  27  ^ 

2  50  N 

17  5oi  ^ 

2  36  N 

1 1  22  ^ 

I  12  N 

'  P  35  ^ 

I  7  N 

I  30  S 

7  52  ^ 

0  39  s 

8  46  ^ 

4  I  N 

I  41  ^ 

9  13  N 

ic  35  ^ 

10  5o|  N 

II  23  ^  1 

II  16  N 

1 2  40  ^ 

10  24  N 

12  51  ^ 

I2  25yN 

Taurus^  The  Bull. 


T 


He  higheft  in  the  Seftion 
The  following 
The  third 
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Denomination  of  the  Stars. 

The  fonrth  more  South, 
lathe  right  ihoulder. 

In  the  Breaft. 

In  the  right  Knee. 

In  the  right  Hough. 

In  the  left  Knee. 

In  the  left  Hough. 

In  the  face;  the  firfl:  of  fiic.  in  the  noftriis. 

Between  thi$  and  the  North  eye. 

Between  the  fame  and  the  South  eye. 

In  the  South  eye*.  Aldeharan,  Falilitium- 
In  the  North  eye. 

At  the  Root  of  the  South  Horn. 

The  fouthern  of  the  fecond  in  the  fame  Horn. 

That  more  towards  the  North. 

In  the  extremity  thereof. 

In  the  beginning  of  the  North  Horn. 

The  northward  of  the  i  in  the  ear. 

That  foiKh  ward  i 

The  former  of  the  two  in  the  neck. 

That  which  followeth. 

1  he  fouthern  in  the  hinder  part  of  the  iteck. 

In  the  common  extremity  with  the  right  foot  of  tienio. 
The  northern  of  the  fame  fide. 

The  fouthern  of  the  following  fide.  ^ 

The  northern  of  this  fide.  ( Pleiades. 

The  brighter  of  the  ^  towards  the  Weft  amongft  the 
T he  loweft  toward  the  W eftern  of  them. 

The  middle  andbrighteft  of  them. 

That  in  the  point  towards  the  Eaft. 

In  the  hoof  of  the  left  foot. 

The  little  ftar  in  the  ankle  ofthe  following  foot. 

In  the  right  fhoulder. 

T  he  former  of  the  three  below  Sucula. 

The  middlemoft. 

The  following. 

The  little  ftar  in  the  South  Horn. 

The  following  in  the  fame  Horn. 

The  little  ftar  following  the  four  in  the  fedion. 

The  preceding  of  the  two  in  the^  O  of  the  neck.. 
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Longitftde 

D  '  S 

Latitude 

D  ''  S 

1  M 

I? 

P  22i  S 

1 

4 

21  45  ^ 

8  41  S 

4 

25  I  ^ 

8  3  S 

4 

27  5P  ^ 

12  lj|  S 

4 

24  Ip 

14  3oj  S 

4 

^  9  JL 

<?  32  S 

5 

3  jr 

II  48  s 

5 

0  12^  ir 

546  s 

5 

I  Ida  jr 

4  2  S 

3 

2  22  31 

5  53  S 
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4  jct 

5  31  8 
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2  53  ir 

2  5<5i  S 

3 

8  12  n 

3  40  s 

6 

12  IS  ^ 

2  30  S 

6 

It  4  IT 

I  49  s 

4 

IP  12  ar 

2  14  S 

3 

0  40  N 

5 

2  54  3r 

1  4  N 

S 

238  5 

0  3y  N 

4 

27  5*  ^ 

I  12  N 

5 

0  28  31 

0  4(5JS 

6 

0  4  31 

5  16  N 

6 

1^  59i  “ 

5  20  N 

2 

29  49i  ^ 

7  55  N 

5 

2  34  ^ 

3  57 

5 

2  29  31 

5  451 

5 

23  50  ^ 

4  II  N 

5 

24  3  g 

4  2  N 

d 

*4  24  ^ 

40!^ 

8 

24  47  0 

3  55  N 

5 

19  f7  » 

ij  50  s 

d 

0  lO  31 

12  2  S 

d 

I  j8i  31 

8  41  S 

6  56iS 

5 

2  42  ^ 

5 

3  28  xc 

7  4  S 
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4  55  “ 

17JS 
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15  2  31 

I  4  s 
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16  55^31 

I  20  S 
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17  33  » 

9  34j  8 

d 

29  22| 

d  33  N 

s 

Cj E M I N I ) 


rN  the  higher  head,  Cafar^  Apollo- 
!  In  the  lower  head,  PoHhx^  Hercules. 

'  In  the  left  hand  of  the  former  Twin,  , 

a  the  left  (boulder. 

1  the  (boulder  blade  of  the  fame, 
atherightflioulder.  ^  . 

1  the  left  (Irtoulder  of  the  following  Twin. 

1  the  right  fide  of  the  former  Twin.  , 

he  little  ftar  in  the  left  clboe  of  the  higher  Twin, 
a  the  Noxthern  and  fupream  Knee.  • 

Kk 
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DenominMion  of  the  Stars. 

/  . 

\ 

In  the  left  Knee  of  the  following  Twin 
in  the  Belly  of  the  fouthern  Twin 
In  the  Hammc  of  the  lower  Twin 
The  firfl  in  the  foot  of  the  former  Twin 
The  following  ftar  in  the  fame  foot  callM  the  Heel 
In  the  end  of  the  ri^ht  foot  of  the  former  twin 
The  light  flar  of  the  foot 
In  the  lower  foot  of  the  following  twin 
In  the  Heel  of  the  fame  foot 
Above  the  Knee  of  the  lower  twin 
In  the  thigh  of  the  higher  twin 
Beneath  the  Head,  lower  in  the  hand 
The  little  ftar  between  both  Heads 
About  the  ear  of  the  higher  twjp 
The  former  at  the  top  of  the  foot 
The  loweft  of  the  five  preceding  between  the  twins 
The  following  above  the  fame 
The  third 
The  fourth 
The  laft 


Latitude 


Cancer  A  Crah-fijh, 


He  Cloud  in  the  Breaft,  called  Prefepe 
The  north  to  of  them  that  precede  in  □  of  J 
The  more  South 

The  North  ^  ' 

The  South  ]  - 

In  the  South  Arm 

In  the  North  Arm 

In  the  extremity  of  the  North-Foot 

In  the  extremity  of  the  South-Foot 

The  lighter  in  the  root  of  the  tail 

The  next  following  in  the  Back 

The  northern  of  the  three  in  the  South  arm 

The  Southern  in  the  fame  arm 

The  N  orthern  of  the  two  in  the  Back 

The  lower  towards  the  South 
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Leo,  The  Lion, 


INtheNoftril 
In  the  opening  of  the  mouth 
The  more  northern  of  the  two  in  the  Head 
The  fouthern  : ' 

The  northern  of  the  three  in  the  neck. 

The  middle  and  brighteft  ftar  of  the  neck 
That  towards  the  South 
The  Heart :  Regulm 
The  fouthern  in  the  Breaft. 

That  going  before  next  Regulm 
That  prccedeth  this  in  the  right  Knee 
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Harmonicon  Coeleste^ 


Benomination  of  the  Scars* 

lii  drace  dextra 

The  following  ftar  in  the  other  foot 

/»  drace  fimfira 

In  the  left  arm-hole 

The  firft  of  the  three  in  the  belly 

1  hat  more  North  of  them  that  follow 

The  more  fouthern 

The  former  of  the  two  in  the  Loyns 

The  light  ftar  which  followcth 

The  northern  and  preceding  of  the  two  in  the  Buttock 

The  following  and  fouthern  ftar 

In  the  Thigh 

In  the  latter  Knee 

The  middle  flat  in  the  foot 

The  lowefl:  ftdr  in  the  foot 

In  the  extream  of  the  light  tail 

The  extream  flar  in  the  Hoof  of  the  left  foot 

In  the  Hoof  of  the  other  foot  preceding 

T  hat  alraoft  in  the  mid-body 

A  little  ftar  in  the  Head 

The  firft  of  the  two  in  the  latter  left  foot 

That  following 

The  preceding  of  the  two  without  fhape  on  the  Back 
1  hat  following 

That  above  the  light  ftar  in  the  Back 
Above  the  tail  of  or  rather  in  the  right  hand  of 
The  northern  of  the  three  under  the  belly 
The  middlcmoft 

The  fouthern  of  the  three  ^  ' 
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V  I R  G  o ;  The  Virgins, 


THe  northern  of  thofe  that  go  before  in  □  of  the  Head 
The  fouthern 

The  northern  of  the  two  following  ftars  in  vultu- 
The  fouthern 

In  the  end  of  the  f  outh  and  left  Wing 
The  former  of  the  four  in  the  fouth  Wing 
The  other  following 
A  little  ftar,  the  laft  but  on: 
the  laft 

In  the  right  ftde  under  the  Girdle 

The  preceding  of  the  in  the  right  and  northern  Wing 

The  fouthern  of  the  two  other 

The  more  northern,  called  Vindemlatrix 

In  the  left  hand.  Spka 

Under  the  Breech  in  the  right  Buttock 

The  norchermoft  in  the  left  hand 

The  more  northern  of  the  two  following 

The  more  fouthern 

In  the  left  knee 

'The  northern  of  the  two  in  the  higher  skirt 
The  middle  of  the  three  in  the  skirt 
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JDenminMien  of  the  Scars. 


Coe 


lESTE. 
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T  he  lo  weft  ^  n3  fouthern 

The  more  fdu^t^ern  of  the  two  in  the  higher  skirt 

Jn'the  South  foot 

In  the  ^Northern  and  right  foot 

The  lower  of  the  two  between  Vin:  and  the  Girdk 

The  ftarfollbwing  the  faime  in  the  right  buttock 

In  the  hin der  fart  of  the  neck 

T he  little  irtaJr  following  Vindemiatrix 

The  firft^of  the  three  in  dhe  right  line  of  the  North  Wing 

The  middle  of  them  -r  : 

The  following 

That  which  is  between  the  fourth  and  the  fifth 
That  without  form  under  the  left  arm,  &c. 

The  middle 
The  following 

T  he  former  of  t  he  three  under  the  n?  fpick 
T  he  middlemoft  towards  the  South 
The  ftar  following  more  Eaft 
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Libra;  The  Ballance. 


THe  Sourih  Ballance 

That  dbove  the  South  Ballance 
Th^No;rch  Ballance  wd 

That  above  the  North  Bdllance  towards  the  Weft 
Tthe  firft  from  the  South  Ballance  towards  the  Eaft 
The  fecond  from  the  faid  Ballance  towards  the  Eaft 
The  third  from  the  faid  Ballance  towards  the  Eaft 
TJiat  below  this  towards  the  Eaft 
That  below  the  fame  towards  the  Weft 
The  ftar  below  the  North  Ballance  to  the  Eaft 
The  higher  of  the  two  ftars  below  the  South  Ballance 
The  lower  of  the  fame  * 

-After  this,  the  preceding  of  the  three  in  a  right  line 
The  middle  . 

The  higher  and  more  Eaftern 
That  which  followeth 
in  the  left  Arm  nndcr  the  North  Ballance 
That  following  it. 
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Scorpio;  The  Scorpion. 


THe  higheft  in  the  forehead 
The  middle  in  the  forehead 
The  Southern  of  the  3  lighter  ftars  in  the  forehead 
That  more  towa^s  the  South  in  the  foot 
Tlie  Northermou  ftar  the  forehead  ‘ 

The  little  ftar  ih  A  with  the  light  ftar  of  the  forehead 
That  prccceding  the  heart  towards  the  North 
The  glittering  fer  in  the  middle,  the  Heart  Antares 
The  ftar  following  the  heart  towards  the  South  -- 
Ainongft  the  preceding  lower  feet 
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T>enomlnaxion  of  the  Stars. 
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Longitude 

Latitude 

D  ^  s 

D  ^ 

Sagitarius;  the  Archer. 


rl-le  more  South  of  the  ;  in  theNorth  part  of  the  Bow 
That  more  N  orth  in  the  fame  part  of  the  Bow 
Inthe  leftihoulder  . 

rhe  ftar  going  before  thi*  in  the  Dart  or  Arrow 
[he  former  of  the  three  in  the  Head 
rhe  middle 

rhe  laft  „ 

rhe  firft  in  the  Contact 
rhe  middle  inthe  North  Contad 

[he  following  and  higher  .  r  o  •'  r  ' 

rhe  more  Eaftern  fubjoyned  to  two  obfeureuars  in  form 
rhe  Eaftern  and  laft  in  the  higher  Contad  (of  a  A 

rhe  obfeure  ftar  in  the  lower  Contad  to  the  Eaft 

rhe  obfaire  ftar  inthe  right  Elboe 


Capricornus;  ihe  Hee-Goat. 


►Y-iHe  northern  of  the  three  in  the  former  Horn 
JL  Tht  middle 
Thefouthern 

The  clondy  ftar  above  the  former  Horn 

The  cloudy  ftar  of  the  Bafe  of  ^  in  the  froirt 
Thecloudyftar  Eaftern  ^  /.r., 

The  higheft  in  the  fame  A  .  . 

The  cloudy  ftar  preceding  in  the  front 

Thenorthernofthetwointheneck  ■  • 

The  Southern  •  u  •  t,.  i. 

The  obfeure  ftar  precedmgm  the  right  knee 
The  following  ftar  in  the  left  knee 

The  loweft  in  the  Belly  (tlw  Paunch 

The  Northern  following  ftar  of  the  ^  neer  together  under 

More  Eaftern  of  the  three  in  the  mid-belly 

The  loweft  of  thefn 

The  northern  of  the  three 

The  former  of  the  two  in  the  Back 

The  following  ftar  ofthem  in  the  Back 

The  preceding  of  the  two  towards  the  Flanck 

That  following  ,  .  ^ 

The  firft  of  the  two  bright  ftars  m  the  tail 

Tiiat  fucceeding 

The  former  in  the  higher  tail 

The  more  fouthern  of  the  reft  in  the  higher  ta.il  • 

The  ftar  Poing  before  this  towards  the  North 

The  northern  in  the  end  of  the  tail 
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DtnminAtion  of  the  Stars. 


LatifUik 
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A  CLU  A  R I  u  s ;  The  Water-hearer, 


IN  the  head 

The  brighter  ftar  in  the  right  (boulder 
The  more  obfcure  ftar  more  Southward 
In  the  left  (boulder 
In  the  Back  under  the  arm-hole 
The  following  and  lower  of  the  three  in  the  left  hand 
The  middlemoft 
The  brighter  ftar  going  before 
In  the  right  elboe 
That  more  North  in  the  right  hand 
The  former  of  the  other  two  fouthern  flars 
That  following  , 

The  former  of  the  two  in  the  right  hand  C^f- 
The  following  of  them 
In  the  right  thigh 
That  at  the  Buttocks 

The  fouthern  ftar  in  the  right  (bank  (beat  .  , 

The  northern,  or  ftar  at  the  knee 
In  the  left  Hip 

The  more  fouthern  of  the  ty^o  in  the  left  knee  ‘ 

The  more  northern 

In  the  pouring  out  of  the  water 

The  fucceeding  South 

'  The  following  ftar  in  the  firft  bending  of  the  water 
The  other  which  accompanieth  the  fame 
In  the  other  South  bending 
The  former  and  more  North  of  the  two  following 
The  following  more  South 
Neer  this  declining  towards  the  South 
The  preceding  of  the  two  neer  together 
The  following  of  them 

The  Northern  of  the  3  in  the  3*^  bending  of  the  water 

The  middle  ftar  in  the  third  bending  of  the  water 

The  following  and  fouthern  of  the  three  ^ 

The  northern  of  the  three  following  ftars 

The  middlemoft  of  the  fame  three 

The  fouthern  of  thefe  three 

The  higher  of  the  three  ftars  in  the  laft  bending 

The  middlemoft 

The  loweft  next 

The  laft  in  the  effufion 
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IN  the  mouth  of  thefouth  Fi(h 
The  fouthern  of  the  2  ,  in  the  hinder  part  of  the  head 
The  northern  in  the  hinder  part  of  the  head 
The  former  of  the  2  in  the  Back 
The  following  ftar  in  the  Back 
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Harmon  ICON  Coele 

Denomination  of  the  Stars* 

That  which  gocth  before  in  the  Paunch 
That  which  followeth  in  the  Paunch 
In  the  tail 

Above  this  towards  the  Eaft  _ 

The  following  .  . 

The  preceding  of  the  three  lighter  in  the  fouth  line 
The  middlemoft  of  them 

The  following  (bending  of  the  net 

The  northern  going  before  of  the  fecond  fmall  ^  in  the 

The  following  of  them  towards  the  fouth 

The  former  of  the  3  after  the  bending 

The  middle 

The  following  and  laft 

The  brighter  in  the  joyhing  together  of  both  nets 

The  former  in  the  north  line  from  the  knot 

After  this  the  foUthern  of  the  three 

The  middle  and  brighter  in  the  north  knot 

The  northern  of  the  three,  and  the  laft  in  the  net 

The  northern  of  the  2,in  the  mouth  of  the  north  Fifli 

Thefouthern 

The  northern  in  the  head  of  the  triangle 
The  fouthern  of  the  fame  triangle 
The  middle  and  formoft  ^  of  the  triangle. 

The  preceding  of  the  3,  in  the  fouth  throat  ncer  the  elbow ' 

The  middlemoft  ( of  Andromeda 

Theloweftof  the  three 

The  northern  of  the  2  in  the  Belly 

That  more  toward  the  fouth  ,  r  ' 

That  following  the  middle  of  the  3  in  the  fouth 

That  following  the  northern  in  the  belly  to  the  north 

Jn  the  hinder  part  of  the  head  of  the  north  Fifh 
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The  SeconfFartoftbe  Catalogue,  conteiningthe 

Northern  Images  of  the  fxed  Stars. 


Cynosuraj  or  the  lejfer  Bear, 
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iN  the  end  of  the  tail  Vnlgo  P olaris 
The  laft  ftar  of  the  tail  but  one 
The  ftar  in  the  root  of  the  tail  , 

The  higher  of  the  2  in  n  of  them  that  follow 

The  lower  of  the  fame 
The  higher  of  the  two  in  □  of  them  that  precede. 

The  lower  of  the  fame.  ,  ,  .  r 

The  informed  of  the  two  South  at  the  head  of  the  Bear. 
T  ha t  placed  above  the  fame. 
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.Denomination  of  the  Stars, 

The  firft  of  thofe  without  form  which  are  in  a  right  line 
The  fccond  of  them  (with  the  Pole 

The  third,  (being  and  obfeure^) 

The  fourth 

The  firft  of  them  without  form  about  the  Pole 

The  fecond  of  them 

The  third 

The  fourth 

Thefifth 

The  fixth 

That  neereft  the  Pole 


Longitude 
D  ^  s 
17  iy  01 
17  28  ^ 
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6j  43  N 
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(53  55  N 
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Thatinthe  Snowt 
Under  the  left  Eye 
T hat  very  neer  under  this 
Above  the  right  Eye 
Aboye  the  left  Eye 
Neeif  the  left  Eare 

The  loweft  and  former  in  the  little  A  of  the  Neck 

That  following  in  the  fame  A 

The  higheft  in  the  top  of  the  Paid 

In  the  Neck,  fucceeding  the  faid  Triangle 

The  following  ^  below  this 

In  the  left  Knee  going  before 

The  more  northern  of  the  2  in  the  right  Poot 

The  more  fouthern 

Eelow  the  right  Knee 

In  the  right  Knee 

The  higher  of  them  that  goe  before  in  the  greater  □ 

The  lower  of  the  fame  □ 

The  higher  of  thofe  following  □ 

The  lower  of  them 

The  higher  of  the  latter  of  the  left  Foot 
The  following  and  more  fouthern  ^ 

In  the  preceding  Knee  of  the  hinder  Feet 

The  former  of  the  2  following  in  the  right  Foot 

The  following  and  more  fouthern 

The  laft  but  2  of  the  Taile 

The  laft  but  one  of  the  Taile 

The  laft  of  the  Taile 

That  without  ftiape  between  the  Taile  of  this,  &  the  Lion 
Thatinthe  Buttocke 

In  the  left  Foot  behinde  • 

That  without  form  between  the  Bear  and  the  Lions  Head 

The  above  this  towards  the  Eaft 

The  ^  that  goeth  before  this 

The  following  of  the  2  before  thefe 

The  former  of  them 

Between  the  extream  Foot  and  the  Head  of  the  Lion 
The  norths  followng 
The  fouth  following 
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Demmimtion  of  the  Stars. 

The  former  of  the  two  in  the  Bafe  of  the  Oxygoninin^ 
That  following 

The  third  northern  Bar  in  the  Oxygonintn 
That  between  the  legs  of  the  Bear 
The  firft  between  the  tail  and  the  body 
The  fecond 
The  third 

The  firft  between  the  Bear  and  the  Lions  Head 

The  fecond 

The  third 

The  fourth 

The  fifth 

The  fixth 

Thefeventh 

The  eighth 

The  ninth 

The  little  Bar  that  toucheth  the  Hip 
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The  Dragon. 


THat  in  the  tongue 
In  the  mouth 

The  former  of  the  two  bright  ftars  in  the  Head 
That  neer  the  eye  lid 

The  following  of  the  bright  ftar,  vulgolucida  capitis  ^ 

The  more  northern  of  the  three  in  the  firfl  inflexion  of 

The  fouthem  ,  (the  neck 

The  middle  of  them 

That  following  towards  the  Eafl 

That  neer  the  fecond  flexure . 

The  northern  of  the  fecond  flexure  of  the  □ 

The  northern  of  the  followieg  fide  ' 

The  fbutherft  of  the  fame  fide 
The  former  Bar  Of  the  following  Triangle 
That  following  towards  the  eouth 
That  above  it 

The  following  Bar  in  the  other  T riangle 
The  fouthernthercof 

The  former  and  northern  Bar  of  the  Triangle 
That  in  the  flexure  of  the  third  joynt,  or  knot 
The  neereB  to  the  Pole  of  the  Zodiack 
Which  follows  the  24 
Succeeding  this 

The  neerer  to  the  Pole  indifferently  light 

Preceding  the  laB  but  three  from  the  extream  flexion 

The  laB  but  two  going  before  the  flexion 

The  laB  but  one  going  before  the  flexion 

The  fecond,  which  followeth  the  flexion 

Which  followeth  next  after  the  flexion 

The  laB  Bar  fave  one  of  the  tail 

The  laB  Bar  of  the  tail 

Between  1 1  and  the  arm  of  Cepheus :  infirm. 
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Harmonigon  'Goeleste 

Denomination  of  the  Stars. 


1  Lomimde 

Latitude 

ID  '  s 

D  '' 

C 


E  PH  EUS. 


IN  the  Girdle 

The  clear  ftar  in  the  right  (boulder  ' 

In  the  left  (boulder 
That  in  the  hood  towards  the  North 
Thefouthern  -  --7  -  -  - 

That  towards  the  Eaft 

The  fouthern  of  the  two  in  the  bending  of  the  Arm 
The  northern  , 

That  in  the  (boulders 
In  the  right  foot 
In  the  left  foot  ' 
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Bootes  Arctophylax. 


T  He  former  of  three  in  the  left  hand 

The  fecond  ^ 

'  The  third 

In  the  left  elbow  ,  ‘  , 

In  the-left  (boulder 
In  the  Head 

In  the  right  (boulder  above  the  Crown 
Below  the  right  arm  in  the  hip 
The  lower  of  the  two  in  the  Back 
The  higher  of  them 
That  in  the  right  leg 

Thehighcftinthe  leftleg  '  - 

T  he  middle 
The  loweft 

In  the  skirt  of  his  garment  ,  Ardarns 

The  loweft  of  the  3  without  form  about  the  right  Knee 

The  middle  - 

Thehigheft 

The  former  of  the  four  in  the  right  hand 

T hat  following  South 

The  northern 

The  ftar  following  this 

The  former  of  the  two  fouthern  in  cdorobo 

The  following 

The  higher  > 

That  Without  form  following  this 

The  firft  of  the  two  without  form  about  the  head 

The  fecond  of  them 
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Corona  Borea;  T  he  North  Crown 
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He  bright  ftar  of  the  Crown 
That  going  before 
The  ftar  above  this 
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Harmonicon 


I>emminAtlon  of  the  Stars, 

That  which  followeth  to  the  north 
That  following  the  bright  ^ 

The  next  following 

The  next  which  doth  accompany  it 

The  lallof  all 


Longitnde 
t>  ^  s 

8  2  tn 
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13  2  m 


Latitude 
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ERCULES. 

IN  the  Head 
In  the  right  (houlder 
The  lalt  but  one  of  the  right  Armc 
T  he  loweft  in  the  Arme 
Jn  the  left  Ihoulder 

In  the  left  Armc  > 

The  former  in  the  Ihin  of  the  Lion 

The  following  in  the  A  of  the  skin 

In  the  Bafe  of  the  triangle  towards  the  north 

The  middle  of  them  in  the  skin 

In  the  left  hip 

The  more  orientall  in  the  left  thigh  ’  t 

The  former  of  the  3.nccr  together  in  the  thigh 
The  middlemoft 

The  following  ^  , 

In  the  left  Knee 

That  in  the  calfe  of  the  left  legge  neer  the  Dragons  Head 
The  former  of  the  3  obfeureftars  in  the  left  foot 
The  middle  of  them 

Thelaft  . 

In  the  higher  right  thigh 

The  more  northern  in  the  fame  thigh 

In  the  right  Knee 

In  the  higher  calfe  of  the  legge 

In  the  legge 

The  former  in  the  right  legge 

In  the  legge  of  the  right  foot  about  the  Ankle 

That  almoft  in  the  mid-body 
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The  Harp, 


THe  bright  flar  of  the  Harp 

That  above  the  bright  ftar  towards  the  north 
That  under  the  bright  ftar  cowards  the  eaft 
That  in  the  middle  of  the  going  out  of  the  horn^ 

The  northern  of  the  two  ftars  neer  upon  touching 
That  to  the  South 

The  northern  of  the  two  preceding  in  the  north  yoke 

The  little  ftar  under  this 

The  northern  of  the  two  following  in  the  yoke 

The  little  ftar  under  it 

That  almoft  in  the  mid-body 
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DtmminAtion  of  the  Stars. 


Longiwdc 

Latitude 

D  V  S 

D  ^ 

The  ^wan. 


/ 


IN  the  Bill 
In  the  Head 

In  the  middle  of  the  neck  .  j  ’ 

Inthebreall 
In  the  tail 

Tlic  firft  and  brighteft  iii  the  bowing  of  the  higher.  Wing 

'I  he  fouthern  of  the  three  in  the  higher  Wing 

The  laft  but  one  of  the  higher  Wing 

The  extream  ftar  of  the  higher  Wing 

That  in  the  bending  of  the  lower  Wing 

In  the  middle  thereof 

The  extream  ftar  of  the  lower  Wing 

The  former  liar  in  the  lower  foot 

That  following  in  the  lower  Knee 

The  fouthern  and  former  of  the  two  neer  together  in  the 

T  he  higher  of  thciri  (higher  foot 

The  lower  of  the  two  withotrt  form  following  the  right 

The  higher  of  them  (Wing 

Below  the  Wing  towards  the  foot  of  Pe^afus 

The  former  of  the  two  towards  the  Harp 

The  more  northern  following 

7  he  little  ftar  at  the  middle  of  the  Wing  '  , 

Neer  the  lower  Wing 
Towards  the  higher 

The  new  ftar  of  the  year  idoo,  in  the  Breaft  of  the  Swan 


M 


25  44 

4P  2 

N 

29  20 

•vy 

50  42 

N 

7  33 

54 

N 

19  25 

AW 

57  95 

N 

5^5 

AAV 

59  5^ 

N 

10  53 

AAV 

(Vv%^ 

64  28 

N 

13  21 

AAV 

6p  42 

N 

12  S9L 

wv 

71  31 

N 

9  3^ 

WV 

73  5^5 

N 

22  9\ 

49  26 

N 

24  18 

51  4ii 

N 

2743 

AAV 

43  44 

N 

0  32 

K 

54  5? 

N 

5  21 

X 

56  3(5 

N 

22  50 

63  37 

N 

24  34 

a:? 

<54  ^7 

N 

3  3 

K 

5°  33 

N 

4  53 

X 

51  31 

N 

4  33 

X 

38  39 

N 

ip  57 

Vf 

(56  ly 

N 

24  4P 

•vy 

68  J2 

N 

28  41 

Asv 

*vw 

fP  35 

N 

18  14 

AW 

53  12 

N 

13  18 

AW 

6p  42 

N 

161s 

AAV 

,  55  SO 

N 

3 

5 

4 
3 
z 

3 

4 
4 
4 

3 

4 

3 

4 
4 
4 
4 
4 
4 
4 
4 
4 

6 

6 

6 
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A  S  S  I O  P  E  I  A* 


X  N  the  Head 

2p 

35 

r 

44 

40 

N| 

X  In  the  Breaft,  Schedir 

2 

175 

4<5 

35 

N 

In  the  Girdle 

4 

47 

5 

N: 

In  the  bowing  towards  the  Hips  ^ 

8 

48 

45 

n: 

At  the  Knee 

12 

21 

45 

22 

N 

In  the  Leg  ^  ' 

19 

I  Si 

47 

29 

N 

The  extream  ftar  of  the  foot 

26 

S9 

48 

54 

N 

In  the  left  Arm  -  ' 

6 

43 

N 

In  the  left  Elbow 

5 

16 

43 

28 

N 

In  the  right  Elbow  ^ 

24 

39 

r 

49 

24 

N 

In  the  edudion  of  the  Scat 

7 

6 

5^ 

16 

N 

The  bright  ftar  of  the  Chair 

2P 

35\ 

T 

5i 

14 

N 

The  extream  ftar  of  the  Chair  '  ' 

25 

34 

r 

51 

8 

N' 

Which  is  by  this  towards  the  extremity  lof  the  cell 

25 

32 

r 

52 

39 

N 

That  almoft  in  a  right  line  with  the  i  f  and  17 

ip 

28 

52 

48 

N. 

The  end  of  the  foot-ftool 

22 

21 

5^ 

13 

N 

The  middle  of  the  foot-ftool 

22 

23 

T 

54 

27 

In  the  foot-ftool  next  to  the  Plant  of  the  foot 

21 

58 

52 

8 

N' 

That  which  followeth  the  Knee 

12 

57 

I44 

57 

N' 

That  going  before^the  Knee 

10 

0 

45 

4 

N 

The  Navell  ring  '  \ 

6 

52 

47 

3i 

N 

4 

3 

4 
3 
y 

3 

4 

4 

5 

6 

4 

3 

6 

6 

6 

6 

6 

<6 
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The 


ARMONICON 


Hcmmimtton  of  the  Stars. 

The  little  flar  in  the  lair 

The  northern  of  the  two  following  in  the  Rod 

The  former  of  them 

The  laft  but  one  of  the  Rod 

The  end  of  the  Rod 

The  preceding  of  the  three  no.  below  the  foot-ftool 
The  following  ftar  north 
Thefouthern  : 

Abovethis  to  the  north 
Between  CaJJiopeia  and  Erichton 
Thefirfl: 

'The  fecond  T 

T he  third 
The  fourth 

The  firft  of  the  three  tow^irds  the  north 
The  fecond 

The  third  '  •  ' -  ^ 

The  firft  ftar  more  north  towards  the  leffer  Bear 

The  fecond 

The  third 

The  fourth 

The  fifth 

The  ftxth 

Thefcventh  ,  /  ' 

The  eighth 

The  new  flat  of  the  year  1 572 


Longitude 

Latitude 

0  ^  s 

D  ^ 

29  10  Y 

45  58  N 

29  32  ^Y 

41  15  N 

27  57  Y 

41  25  1^ 

26  56  Y 

39  i5iN 

‘  25  54  Y 

38  9  N 

^  4^  ji 

53  16  N 

<5  12 

53  32  N 

on  jL 

52  4 

645  n 

59  8  N 

N 

17  17  ir 

3j  50  N 

27  19  IT 

35  4S  N 

‘  2  33  S 

3449  N 

30s 

30  22  N 

045  © 

44  10  N 

0  57  ® 

45  32  N 

26  I  5  XL 

45  3*  N| 

:  0  lO  ® 

M43.  N' 

27  45 

5515  N 

413$' 

0  n  N 

2p  5^  JL 

59  18  N 

7  54  ® 

60  47  N 

10  14  35. 

<52  4  N 

9  37 

4^  ^ 

20  5^' .  S 

■<5517  ■  ^ 

6j4  » 

■■  ■»( 


Perseus. 


IN  the  utmoft  fo.lding  of  the  right  hand 
In  the  right  elbow 
In  the  right  ftioulder 
In  the  left  flaoulder 
the  crown  of  the  head 

In  the  hack  ^  :  1 ;  ' 

The  fliining  ftar  in  the  right  ftde 

That  which  follows  next  below 

T  he  little  ftar  following  this 

Neer  the  bowing  of  the  fame  fide 

That  in  the  left  elbow 

Theheadof  Algol 

That  under «  : 

That  going  before  this 

That  preceding  towards  the  north  in  the  fame 

In  fhe  right  hamme 

That  that  goethd^efore  the  right  knee 

TJat  going  befdte  the  bending  of  the  knw 

The  middle  ftar  in  the  right  knee 

That  below  the  right  knee 

In  the  plant  of  the  right  foot 

In  the  left  thigh ' 

In  the  left  knee 
la  the  left  leg 


head 


r  * 


18  31 

r|9  b|  N 

6 

23  92 

37  28  N 

4 

24  46  ^ 

34  3P  N* 

3 

.31  34  N 

4 

21  5.0  ^ 

.34 '26  N 

5 

!  23.  33  b 

30 ’3^  N; 

' -4 

26  17  ^ 

30  5 

'2 

j  27  ■  4i  ^ 

27  59  N 

28  13!^ 

27  55  Ni 

5 

29  15  ^ 

27  14  N 

3 

22  6  ^ 

26  4  N 

4 

20  37  ^ 

22  221  N 

3 

2b  31  ^ 

20  54  N 

5 

T9  18  ^ 

2^  33 

.  4 

18  20  ^ 

21  35  N 

4 

<5  132  It 

28  22  N! 

41 I2  IT 

JO  Ml 

4 

■  3  55  “ 

;2^  II  Nl 

4 

5  14  ^ 

^26  39  N 

’'4 

<5  0  It 

24  3  5  N. 

8  I  31 

i'8  56  N 

28  II 

22  .6  N* 

-4 

0  8  31 

:fp  4  N. 

3 

29  23tk? 

5 Js  N 

5 

In 


/ 


254 


Harmokicon  Coeleste. 


Benmimtion  of  the  Stars, 

In  the  left  heel 

That  followeth  the  left  foot 

Without  form  above  the  head 

That  in  the  higher  part  of  the  right  thigh 

That  without  form  going  before  the  head  of  A/fd, 

That  which  makethaftreight  lincwiththe  Pole  and  the 
T he  fccond  of  them  (bright  ftar  of  For/eus 

The  third 
The  fourth 


Erichtonius  Aur 


TH^  higher  and  former  of  the  two  ftars  in  the  head  - 
The  lower^  and  following  ftar 
The  gliftring  ftar  in  the  left  (boulder,  the  Goat 
1  he  bright  flar  in  the  right  (boulder 
,  In  the  right  arm' 

In  the  left  elbow 
The  former  Kid 
The  latter  Kid 
In  the  higher  foot 

That  above  the  bright  ftar  in  the  right  (boulder 
The  northern  of  the  two  in  the  loyns 
Thefouthern  ^ 

T  he  ftar  below  this  towards  the  Weft 
That  following  it 

That  below  the  Kids  about  the  Buttocks 
The  former  of  the  two  in  the  right  Arm 
The  following  ftar 

Under  this  in  the  right  leg  it. 

In  the  left  (bin-bone 
In  the  right  foot 

The  former  of  the  two  about  Erkhton 
The  fouthern  following 

The  northern  without  form  bctwcen£w/?A&  the  feet  of  it 
The  fecond  , 

Under  this  towards  the  Eaft 
The  former  of  thefc 

Thclaftofall  -  >  '  .  - 

---  ^  -  i  ('  . _ _ _ _ 

OpHIUCHU  S. 


Longitude 


Latitude 


^5  33  ^ 

12  8  ^ 

4 

^7  3<5  » 

II  17  N 

4 

42  26  N 

3 

a  32  ic 

29  31  Nl 

5 

16  16  ^ 

20  53  N 

S 

2  18  ^ 

45  10  N 1 

4 

4  12  It 

48  7  N 

6 

4  4^  n 

4P  27  N 

6 

^  25  31  j 

53  37  N 

6 

G  A. 

2?  58  n\ 

3215  N 

6 

24  14  n 

30  50  N 

4 

16  16  n 

22  50;  N 

I 

2$  52  H 

21  271  N 

% 

24  28  ^ 

I?  44  N 

4 

13  9  ^ 

20  52  N 

4 

13  5  ^ 

18  8iN 

4 

13  491  ^ 

18  Hi  N 

4 

II  4!  n 

10  22  N 

4 

24  255  ^ 

27  27  N. 

y 

16  523  n 

18  54i  N 

V  -  ^ 

% 

16  6 

16  5p  N 

s 

14  58  ir 

IS  215  N 

s 

17  9  n 

tn  4  N 

6 

12  0  n 

IS  3  N 

5 

22  1 2  3x 

IS  42  N 

5 

22  24  H 

1S43  Nl 

5 

22  54  It 

13  49  N 

6 

t6  39J  'ir 

II  15  N 

5 

r8  34  H 

8  JI  N 

5 

10  4i  31 

14  51  N 

5 

10  51  u 

14  2  N 

5 

*7  47  It 

4  N 

4 

22  58  3r 

4  <s  N 

4 

23  5^  H 

2  26  N 

4 

tp  52  n 

2  28  N 

4 

21  55  ^ 

1  (S  N 

4 

IN  the  Head 
In  the  right  (boulder 

;  The  lower  and  foil  owing  flar  in  the  fame  (boulder 
The  former  in  the  left  (boulder 
That  following  in  the  fame  (boulder 
In  the  left  elbow 

The  more  northern  in  the  left  hand 
The  following  (far  more  South 
In  the  right  bowing 


16 

50 

35 

57 

N 

Ip 

45 

7 

28 

I 

N 

21 

5 

7 

i6 

11 

N 

4 

5Pi 

T 

32 

55\ 

6 

16 

31 

56 

N 

0 

3 

23. 

3P» 

N 

26 

44* 

m: 

17 

Ip 

N 

27 

57 

m 

T<5 

30i 

N 

Ip 

33 

15 

Ip 

N 

Z 

3 
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3 
3 
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H  A  R  M  O  N  I  C  O  fl  C  OE  L  E  S  T  E. 

Denomination  of  the  Scars. 


255 


The^ormer  and  more  fouthern  in  the  Ifighc  hand 
That  more  northern  following  in  the  fame  hand 
In  the  right  Knee 
In  the  left  Knee 

In  the  right  Shin  , 

The  fift  of  them  without  form  in  the  milkie  way 

That  above  the  bright  ftar  in  the  neck  of  the  Serpent 

Behind  the  Hips  of 

The  fouthern  of  the  two  that  follow 

The  northern 

The  Bar  above  this 

That  between  the  left  hand  and  the  knee  of  OfhiHchy^ 

That  without  form  about  the  North  fhouldef 

The  middle  of  them 

The  fouthern  of  the  three 

The  former  of  the  four  in  the  right  foot 

That  followeth  -  . 

The  third  i .  . 

The  other  following 

That  which  toucheth  the  Heel  .  ' 

In  the  right  leg 

That  without  the. leg 

Thefbllowing  Bar  of  the  two  in  the  hand 

In  the  hip  of  Ophmehas  . 

the  fouthern  liar  followirig 

In  the  right  hand 

The  northern 


LongitvAe 

Latitude 

D  ^  ^ 

\ 

D  ^ 

M 

24  1 3  / 

1347  N 

.4 

25  131 

1 5  20  N 

S 

1 2  24  ^ 

7  18  N 

3 

3  30 

II  30  N. 

3. 

14  25  i 

2  1 2  N 

3 

2(5  51  ^ 

33  2  N 

4 

1648  "1 

8  4  N 

4 

14  49  ^ 

10  21  N 

4 

18  57 

26  36‘-  N 

3 

ip  48  -vT 

10  35  N 

4 

18  45  ^ 

1518  N 

4 

'  0  57 

13  19  N 

S 

'24  30  7 

27  SS  N 

4 

24  38  7^ 

16  23  N 

4 

24  S3  ^ 

24  50  N 

4 

14  I  / 

2  1(5  N 

'4 

15  42  / 

I  32  N 

4 

16  23  / 

0  20  N 

4 

17  12  / 

-  0  29  N 

5 

17  36  / 

C  58  N 

5 

j6  50  7 

7  lO  N 

5 

21  45  / 

4  20  N 

6 

°  7  7- 

23*34  N 

5 

150^ 

lo  18  N 

5 

19  2  Z 

85  N 

4 

20  4  7" 

lo  40  N 

5 

I?  5  / 

15  6  N 

S 

The  Serpent  0/  O  p  h  i  u  c  h  u  s. 


THe  former  in  the  mouth 
That  in  the  mouth 
In  the  Temples 
In  the  edudion  of  the  neck' 

Neer  the  left  eye 

That  towards  the  NpBrils 

The  fecond  in  the  Neck  belbw  the  Head 

In  the  middle  of  the  neck 

The  fouthern  of  the  three 

In  the  fecond  flexion 

The  lail  of  the  tail  but  two 

The  lad  but  one  . 

The  lafl 


II 

35 

m 

38 

12 

N 

5 

14 

24 

m 

39 

(5i 

N 

3 

17 

6 

m 

35 

^5 

N 

3 

14 

21 

m 

34 

271 

N 

3 

15 

10 

m 

37 

28 

N 

4 

1(5 

32 

m 

42 

37 

N 

4 

12 

m 

28 

58 

N 

3 

16 

30 

m 

25 

35 

N 

2 

18 

45 

m 

24 

5 

N 

3 

•  20 

26i 

m 

1(5 

26 

N 

4 

24 

34 

19 

57 

N 

0 

:> 

0 

12 

■V? 

20 

37 

N 

3 

10 

10 

2d 

59 

N 

3 

T  he  Arroup ;  or  Dart. 


THe  higher  and  more  eaftern 

The  middle  Bar  going  before  this 
The  fmall  Bar  above  the  laB 
The  higher  of  the  two  in  Gljphide 
The  lower  of  the  fame 
The  lower  without  form  above  the  Arrow 


I 

32 

3P 

13 

N 

27 

55 

YP 

38 

58i 

N 

28 

31 

V? 

56 

31 

N 

25 

I 

3P^ 

vy 

'38 

53 

N 

25 

39 

VP 

38 

N 

0 

13 

cs? 

4,2 

43 

N, 

^T* 

4  1 

4 

5 

6 

4 

4- 

.4 

he 
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HaRMONICON  CoELEStE. 
Dcnomimtion  of  the  Stars. 


The  higher  of  them 

I'he  third  of  tho inform^  m  Oxjgonio 


Longitude  \  Latitude 
D  '  S  I  D 
I  56 

n  57 


M 

44  i  Nj'  4 
46  3  N)  4 


Eagle ;  or  flying  Vulture. 


THe  ftar  in  the  Head 
In  the  neck 

The  bright  liar  neer  the  (houlders 
The  little  ftar  above  the  bright  ftar 
That  in  the  left  (houlder 
The  little  ftar  that  followeth 
The  higher  ftar  that  goeth  before  in  the  lower  Wing 
The  lower  ftar  that  followeth  in  the  Wing 

The  tail  of  the  Vulture 

That  without  form  going  next  before  the  tail 

The  middlcmoftofthofe  without  form  abQve  that  tail 

The  (even  without  form,  which  followeth  of  the  three 


2p  28i 
26  53 
26  9 

25  33 

25  2(5 

26 

21  i6i 

22  14 

1415  . 

1244 

Pl2 

9  17 


•vy 

YP 

Yf 

YP 

YP 


27 
26 

2p 

30 

31 
31 

28 


8iN 

4PjN 

2iIN 

54  N 


18 
59 
4<5 
V,  2<5  35 
16 
40 


.Yf 

YP 

YP 


3^ 

17 

43 

41 


N 

N 

N 

N 

N 

N 


32JN 
5  N 


Antinous. 


6 

3 

2 

6 

3 
5 

4 

5 
3 

3 

4 
4 


yN  the  left  hand 

29  2l|  Yf 

18  48  N 

3 

J[  In  the  right  fide 

20  17^  Yf 

20  141 N 

3 

In  the  Knee 

19  17  -vy 

14  28  N 

3 

In  the  right  arm 

18  I 

24  $6  N 

3 

In  the  Brcft 

H  50  vy 

21  38  N 

3 

In  the  right  foot 

II  46  YP 

17  41  N 

3 

That  without  form  going  before  this 

10  29  YP 

16  57  N 

4 

The  Dolj^hin. 

% 

^^He  bright  ftar  of  the  tail 

8  32  525? 

29  8  N 

3 

X  That  which  followeth  the  tail 

P48  s» 

18  52!  N 

(5 

That  below  the  tail 

942 

27  54  N , 

6 

The  more  Southern  ftar  of  the  former  fide  in  the  Rhontbos 

10  as? 

3*  57i N 

3 

Tjie  more  northern  of  the  fame  fide 

II  5o| 

33  5  N 

3 

The  more  fouthern  of  the  following  fide 

15  5<5i  ms 

32  0  N 

3 

In  the  Head 

13  52 

32  47  N 

3 

Which  goes  before  in  the  former  fide  of  the  four 

10  17  [ 

?2  8iN 

5 

The  former  and  lowefl:  of  the  two  in  the  Rhombos 

9  18 

3041  N 

<5 

The  ftar  following  of  them 

10  42  255 

3141  Nl 

(5 

The  Horfe-Colt. 

/•j-\He  former  ftar  of  the  Head 

17  52i  !» 

20  I2  N 

4 

X  The  following  ftar  ofthe  Head 

Ip  54i«» 

21  6  N 

4 

The  former  ftar  of  the  Mouth 

*7  54  ms 

2$  1^  N 

4 

That  following 

18  S4l  sa  i 

24  5i  M 

4 

Ha  R  M  O  N I C  O  N  C  OE  L  £  S  T  E* 


Denomination  of  the  Stars, 


LongitHde  1  Latitude 
D  ^  s  D  ^ 


U 


Pegasus;  Or  the  W inged-Horfe. 


THe  mouth  of  Pegafuf 
The  Head 

That  in  the  Head  towards  the  South 
The  lower  and  following  in  the  Main 
The  higher  preceding  in  the  Main 
The  bright  ftar  of  the  Neck 
The  following  ftar  in  the  Neck 
The  left  Leg 
The  left  Knee 
The  right  Leg 

The  foriner  of  the  two  in  the  Breaft 
That  following 
The  right  Knee 

In  the  fame  Knee  towards  the  fouth 
The  former  of  the  two  in  the  Wing 
The  more  fouthern  liar  following  in  the  Wing 
The  firft  ftar  of  the  Wing:  Marchah. ' 

In  the  putting  forth  of  the  thigh ,  S cheat 

The  end  of  the  Wing 

In  the  Neck  of  Pegafns 

Below  the  mouth  and  above  the  foot 

That  above  the  fame 

Following  the  firft 


NDROMEDA. 


THe  Head  • 

The  loweft  in  the  right  fhoulder 
The  lower  in  the  left  fhoulder 
The  more  fouthern  of  the  three  in  the  right  Arm 
The  northern 
Themiddlemoft 

The  more  fouthern  in  the  higher  hand 
The  more  northern  ' 

The  obfeure  ftar  there 

The  higheft  of  all  in  the  north  hand 

The  former  and  higher  of  the  two  in  the  left  arm 

In  the  left  Elbow 

The  more  fouthern  in  the  Girdle 

The  middlemoft 

The  northern 

The  bright  ftar  in  the  fouth  Foot 

The  extream  ftar  in  the  higher  Foot 

The  brighter  ftar  preceding  in  the  right  Foot 

The  higheft  in  the  left  Calf 

The  lower 

At  the  right  Knee 

That  in  the  extream  Ring  of  the  Chain 
The  brighter  ftar  above  in  the  left  fhoulder 
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DtncminAtion  of  the  Stars. 


COE  LE  S  tE. 


Longitude 

Latitude 

D  ^  S 

D  ' 

4^ 


'The  I  riangle. 


In  the  top  of  the  Triangle 
In  the  Bafe  towards  the  North 
The  middlemoft 
The  more  Southern  in  the  Bafe 
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Coma  Berenices, 


In  the  of  firft  and  North ''triangle 

The  higher  touching  thi^  towards  the  South 

The  lower  of  them  - 

That  which  followeth  them 

The  former  of  the  2  Southern  Bars  neer  together  . 

The  other  towards  the  Eaft 

The  firft  towards  the  South 

The  higheft  of  the  7,  Bars  following  that  fecme  to  touch 

The  other  going  before 

The  loweB  and  following  Bar 

The  laB  in  the  extenfton  of  the  Hairc 

That  preceding  • 

That  in  the  between  this  andthcfirB 
That  towards  the  fouth  of  the  of  the  little  A 
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The  third  part  of  the  Catalogue ,  conteining 
Southern  Image f  of  the  fxedStaxs. 


the 


The  Whale. 


HeBar  inthefnout 

The  bright  Bar  in  the  jaw  of  the  Whale 
The  middlemoB  in  the  mouth 
The  former  of  the  3  neer  the  eye-lid 
That  below  the  eye 
That  above  the  eye 
In  the  hinder  part  of  the  head 
The  former  Bar  North  in  the  breaB  of  □  ' 

The  former  of  the  2  lower  Bars  towards  the  fouth 

The  fouthern  of  the  following  Bar  in  the  breaB 

The  northern  preceding  r 

In  the  mid-helly 

The  loweB  in  the  Belly 

The  northern  Bar  of  the  Belly 

The  eaBern  of  the  2  bright  Bars  in  the  back 

The  more  WeBern  of  them 

The  North  Bar  of  the  taile  ; . .  . 

The  fouthern,  or  bright  Bar  of  the  taUe 
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HARMdi?ico!«  Cbtei 

Jbemmijution  of  the  Stars. 

That  wtdiout  formfollowing  the  brlght^i^of  the  jaw  adcrti 
That  goes  before  the  nor.  ^  of  the  belly  toward  the  Soiitl 
That  in  a  right  line  with  the  3  and  5;  of  the  Goat 


E  srt. 
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Latitude  I 

D  ''  s 

D  /  1 

1245 

M  30  S 

J5 |S 

2  A9i  ^ 

9  ia  S 

M 

s 

5 
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Orion. 

'  -'r/A 


THe  higher^of  the  three  joyn’d  together  in  the  Head 
The  more  Weftern 
The  third  towards  the  Eall: 

The  bright  (hoiilder  or  fdlowing  ftar 

The  left  or  preceding  (boulder 

T  he  following  ftar  in  the  left  (boulder 

T hat  in  the  right  arm 

In  the  right  fathorae 

The  more  fouthern  in  the  right  hand 

That  goeth  before  towards  the  right  hand 

Next  to  the  higheft  in  the  right  hand 

The  higheft  and  laft  of  them  in  the  hand 

Theformer  ofthc  twoin  Colohho 

The  following  ftar  of  them 

That  below  the  right  (boulder  towards  the  Weft 

The  following  of  die  two  obfeure  ftars  in  the  Back 

The  former  of  them 

The  former  of  the  four  in  the  Back 

The  moft  northern  of  the  p  in  the  Buckler 

Thefecond 

The  third  ’ 

The  fourth 
The  fifth 
The  fixth 
Thefeventh 
The  eighth  ^ 

The  laft 

The  firft  ftar  of  the  Belt 
'fhe  middleraoft 
The  laft 

That  in  the  hilt  of  the  fword 

The  higheft  ofthe  three  in  the  (word  .  -  -  I 

The  middle  ftar  of  the  fword 
The  fouthern 

The  former  of  the  two  below  the  fword 

The  following  of  them 

The  bright  ftar  in  the  left  foot,  BigeU 

That  in  the  left  heel 

That  in  the  calf  of  the  left  foot 


In  the  right  knee 

Ttiat  going  before  the  laft  ftar  of  the  Belt  to  the  South 
That  on  the  Back  going  before  this 
The  following  of  the  two  above  the  Belt 


Theformer 

Above  this  on  the  right  fide 

The  former  under  the  Arm  and  Buckler 

The  former  ofthc  two  in  the  Jeft  fide 
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BemminationoftheSt^ts. 

The  following  liar . 

The  following  liar  without  form 
The  higher  of  the  three  in  the  left  hand 
The  middlcmoft 
The  fouthcrn 

The  former  of  the  ten  without  form  above 
The  following  flar  ‘ 

Above  this  „ 

The  former  of  the,  three  in  a  right  line  . 

The  middlemort  ;  ‘  ' 

The  norAerh,  /  '  : 

Below  the  right  line  towards  the  South 
•Above  this' towards  the  Baft 
The  form crof  the  two  below  the  little  Dog 
Tliat  following  ~ 
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Eridanus;  a  River. 


^He  at  the  left  foot  of  Orion  in  the  beginning  of  the 


Above  the  foot  of  Orion  in  the  River 
The  following  of  the  two  other  Bars 
That  which  goeth  before 
The  following  of  the  two  higher  Bars 
The  Fqrhner  of  them  . 

The  Follower  of  them*  after  a  little  fpace 
That  goetli  before  tjiis  ^  < 

T he  third  ftar|  gbing  before 
That  gbin^fdrffiofl  of  the  four. 

T he  firft  of  thbfe  that  fou^h  the  Whale 
Betweenthiiand  the  third 
The  third  whidi  foilo^^eth  . 

The  inferior  going  before' 

That  above'  the  fame  "  * 

The  following  Har '  '  | 

The  higher  liar  call  ^  , 

The  Former  of  the  two  between  ErU  and  the  Bull 
The  following  liar  fouth‘ 
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EPUS; 


The  Hare. 


ij  ■  s 


i 


‘Jde'  higher  liar  in  the  former  Ear  ; 

The  lower  liar  in  the  fame  Ear 
The  higher  llarjpfjthe  following  Ear  .  . 

The  lower  liar  of  the  fame  Ear  ^ 

That  in  the  Head  ,  ,  ^ 

The  extream  Har  of  the  forefeet 

That  in  the  back‘ or  mid-body  ^ 

In  the  left  Arm  .  ,  ^ 

The  more  fouthern  of  the  two  in  the  binder  feet 

The  more  northern  of  them 

The  former  in  the  Back 

The  hindermoll  in  the  Back 

The  lall  in  the  tail 


jV 


[lo  J4i.n 

'.3434  S 

.5 

lOj  2oi:  Jt. 

:35,54'  S 

^  4 

27 i  31- 

35.18  S 

5 

14  n 

:38ti4  8 

5: 

■  f  .4?^  31 

.39  4:  S 

5 

°  25>  n 

1 5'  49' 

45  <3  S 

4 

41  S 

.34  .  31 

43  57  S. 

? 

45  491 S 

3 

21  5(5  IT 

44  18  S 

5- 

2  0  2  (5  n  : 

38  1^  s 

4. 

23  27;  or 

37  40*  S 

4. 

,3.<5  22 ,31 

38  25  S 

HaRMONICON  CoELESTEi 


Demmnation  of  the  Stars. 


LongitUi^e 
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Latitude 

D  ' 
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1  he  greater  Dog, 


TvHe  moft  glittering  in  the  mouth  ciVi 

•  That  in  the  forehead  neer  the  sight  Ear 
In  the  mid-forehead ' 

That  under  the  left  Ear 
In  the  Neck 

In  the  right  (houlder  of. the  fore-feet 
That  in  the  end  of  the  forefoot 
That  in  the  Back  r  , 

In  the  Breafl,  the  middlemoft 
That  in  the  Belly  ... 

In  theBelly  between  the  hinder  thighs 
The  lower  of  the  former  ftar  of  the  right  foe* 
That  in  the  tail 
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.  I 


I 


.  t 


$ 


•s 


39  3^  S 
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P  ROC  yon;  LhelefferDog. 


*N' the  Neck  ^  ^ 


1J  . 

■In  the  thigh,  ^  ^ 

Above  the  bright  ftar  of  the  neck 
That  ouf  of  form  Wove  this 
That  following  toWardsThe  tail  of  Cancer 

'  '  ArgO;  ‘ 
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THat  in  the  top  of  the  flerii 
Jhe  highert  ftar  of  the  fhip 


1  j 


•  1  •.  * 


The  former  ftar  of  the  Buckler  ^  " 

In  the  fade  , 

That  out  of  form  towards  the  fouth  i 

The  lower  of  the  3  in  the  maft 
Above  this 

That  above  .  .  , 

The  former  of  the  2  in  the  fail-yards 
That  following  .  J 

That  out  of  form  between  the  failc  and  tnMkie  way  '  ^  " 
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TJde  former  ftar  in  the  head  " 

Above  the  firft:  towards  the  north 
The  more  northern  in  the  hinder  part  of  the  head 
That  goeth  before  the  third  towards  the  fouth 
The  more  eaftern  of  all  the  ftars  in  the  head 
That  which  goeth  before  in  Jhc  neck  ^  c  V 

The  following  ftar  in  the  cdudion  of  thehcTlC 
The  middle  ftar  of  the  neck  and  former  of  the  3 
The  northern  of  the  3  in  the  bending  of  the  neck 
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l>enminMi(m  of  the  Stars. 

T he  fouthcrn  in  the  {oynt 

The  bright  ftar  call'd  the  Heart  of 

That  following  next  the  heart 

That  following  after  this 

The  former  of  the  two  that  touch  abovir  this 

The  following;  ftar  of  them 

The  lift  Car  the  Heart 

That  in  a  right  line  with  this  arid  the  followkig^  flar 

The  former  next  the  water-Pot 

Out  of  form  next  before  the  Head 

Under  the  Bale  of  the  north  water-Pot 

The  fouthern 

Under  the  tail 

The  little  ftar  going  before  this 

That  outof  form  before  the  head  of  Hydra 
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Crater;  Or  the  Water-Pot, 

^^Hat  in  the  Bafe  of  th^  Water-Fot 

JL  The  following  of  the  two  in  themiddfe 

The  former  of  them 

T  he  former  of  the  two  above  the  Water-Pot 

The  following  ftar  of  them 

The  former  of  the  two  lower  ftars 

That  following  after 

In  the  middle  Water-Pot 

1813  w 

41  loi  nt 

20  ay  VZ 
■25  3  nE 
50  ne 

I  0  33  A 

24  yy  fjE 

22  41  S 
rp  3p  S 

17  25  S 

73  ro  S 
II  17  S 

18  10  S 
1(5  2  S 
14  9  S 

4 

4 

[■4 

4 

4 

4 

:-4, 

X 

The  Raven, 

^T^Hatneer  thecye  *  ^ 

1  The  former  of  the  two  higher  in  the  □ 

The  following  ftar 

Thefollowing  of  the  lower  ftar  in  the  □ 

IntheBill 

Iii  the  Neck 

lit  the  left  Wing  above  the  bright  ftar 

6  8 

5 

7  55  ^ 

II  49  ^ 

6  38 

8  14 

8  2T.j  »Q» 

19  39  s 

14  2y  S 
12  7  s 

17  S9  S 
2145  S 

18  14  s 

II  28  s 

4 
? 
? 

5 

4 

5 

5 

Cent  AURHs» 

m 

A-|^He  moft  fouthern  of  the  four  in  the  Head  1 

JL  That  more  tovrards  the  north 

The  former  of  the  two  intermediate  Itars 

The  former  and  remainder  of  the  four 

I  27  ^ 

0  5p  m 

0  12  m 

I  ^  m  1 

21  49  S 

19  8  S 

20  51  S 
20  13  S 

5 

5 

5 

f 

1- 
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A  R  M  O  N  I C  O 


OEL  E  STE, 


Some  Vies  of  the  following  Tables 
of  Logarithmes,  Sines  ^  and 

T  angents, 

Mongft  the  many  admirable  ways,  that  have  been  from  tirujeto 
time  invented,  for  propagating  the  Arts  M  athematicall,  (and 
efpecially  Tngommetrj )  that  oiLoganthmes^  (invented  by  the 
right  honourable  the  Lord  Nepeir,  Baron  of  C^archifton) 
may  chalenge  the  priority,  and  the  Tables  of  Artificiall  Sines 
and  Tangent by  Mr.  Edmund  Gunter,  Profeffor  of 
Afironomy  in  Grefiam  Colledge  London,  for  that  they  expedite 
the  Arithmetical!  Work  in  moft  Queftions ,  Multiplication 
being  performed  by  Addition,  and  Divifion  by  SubBradion; 
the  Square  Root  extraded  by  By  portion,  and  the  Cuhique  Root  by  T ripartion^io  that  by 
help  of  thefe  Numbers,  and  the  aforefaid  Sines  and  Tangents^  more  may  be  performed 
in  the  fpace  of  one  hour,  then  by  the  Naturall  Numbers,  or  Vulgar  Arithmetick  can 
be  in  fix.  Now  of  what  frequent  ufe  the  Dodrine  of  T riangks,  both  plain  and  Sphe- 
ricall  is  in  (L/Lfirommie,  (for  the  refolution'of  which  the  Tables  following  chiefly  ferve) 
let  the  preceding  Work  tefiific,  and  therefore  I  think  it  notamiffe  here  in  this  place, 
to  inferc  fome  few  familiar  Propofitions,  to  fliew  the  ufe  of  the  Canon  and  Table#  of 
Sines ^niTangents  ioWo'^'ing- . 

*  pR  O  p.  I.  .  . 

Howto  finde  the  hogixnihmc  of  any  number  under  looo.-  ,  ^ 

^ ‘  .  .  I 

E  Very  page  in  the  Table  of  is  divided  into  ii  Columns,/irith&  firft  of 

which  Columns  (having  the  letter  N  at  the  head  thereof)  are  all’  numbers 
fucceflively  continued  from  i  to  looo,  fothat  to  finde  the  Logarithme  of  any 
Number,  is  no  more  but  to  finde  the  Number  in  the  firfi:  Columne,  and  in  the  fecond 
Columne  you  fhall  have  the  Logarithme  anfwering  thereunto:  ^ 

Example-  Let  the  number  given  be  5  25  and  it  is  required  to  finde  thtLogarithnu 
thereof,  in  the  Tablcof  Logarithmes  in  the  firfi  Columne  thereof  (under  the  letter 
f'i)  I  finde  the  number  ^25,  and  right  againft  it  in  the  next  Golujnne  I  finde  51 1883 
which  is  the  Logarithme  of  325.  In  the  fame  manner  may  you  finde  the  Logarithme 
of  any  number  under  1000  As  the  Logarithme  of  408  is  6io<56o,  and  the  Logarithme 
of  800  is  pooSp,  &c. 

But  here  is  to  be  ndted,  that  before  every  Logarithme  muft  be  placed  his  pro¬ 
per  Charaderifiik  :  if  the  Number  confift  but  of  one  figure  (as  all  numbers 

under  10,)  then  tfle  Charaderiftik  is  o  :  If  the  Number  confift  of  two  figures, 
(as  do  all  numbers  between  10  and  loc,)  then  the  Charaderifiik  is  i:  If  the 
Number  confift  of  three  figures  (as  all  numbers  between  100  and  icoo,)  then 
the  Charaderiftik  is  2:  If  the  Number  confift  of  four  figures,  (as  all  between 
iGoo  and  loooo,)  then  the  Charaderifiik  muft  be  three.  In  brief,  The  charafte- 
rlfiik^  of  any  Logarithme  muficonjifi  of  a  nit  lejfe  then  the  given  Number  confifleth 
of  Digits  or  Places.  And  by  obftrving  this  Rule,thc  Logarithm  of  325  is  2,51 188  3 ' 
and  the  Logarithme  of  408,  is  2,610660,  and  the  Log*  of  800,  is  2,903085?,  dec* 

Prop. 


264  Harmonicon  Coeleste. 

_  « 

Prop.  2. 

A  Logarithmebcinggiventofinde  the  abfolutc  Number  thereunto  belonging, 

By  the  former  Obfervation,  the  Chara(flcri{lik  will  declare,  what  number  of  pla¬ 
ces  the  abfolute  number  conlifteth  of 

Example.  Let  the  Logarithme  given  be  2,14^01 5:.  Now  bccaufe  the  Chara- 
deriftik  is  2, 1  know  the  abfolute  Number  confiflech  of  three  places,  and  therefore 
may  be  found  in  thefecond  Column  of  the  Table  of  Logarithmes  (having  O  at  the 
top  thereof)  againft  which  I  finde  1 which  is  the  abfolute  Number  anfwering  to 
the  Logarithme  2,143015. 

Prop.  3. 

Howto  jinde  the  Logarithme  of  a  Number  that  con fifieth  of  four  f  laces, 

YOu  muft  finde  the  three  firft  figures  of  the  given  Number  in  the  firft  Column,  as 
before,  and  feek  the  lafi  figure  thereofamongfi:  the  great  figures  in  the  head  of 
the  page,  and  in  the  common  Area,  or  meeting  of  thefe  two  lines  is  the  Loga- 
richmc  you  defire,  if  before  it,  you  prefixe  its  proper  Charadetiftik. 

,  Example. 

Let  it  be  required  to  finde  the  Logarithme  of  5628,  I  finde  %6i  (the  three  firft 
figures)  in  the  firft  Column,  and  8  (the  lafi:  figure)  in  the  head  of- the  Table)  then 
going  down  from  8  (in  the  head  of  the  Table)  till  I  come  againft  562  (in  the  firft 
Column)  there  I  fiqde  7 50  3  54,  before  which  I  place  three  for  the  Charaderiftik, 
which  is  3 , 7 50  3  54,  and  that  is  the  Logari  thme  fought  for. 

A  P  RO  P.  4. 

An^  Number  of  Degrees  and  Minutes  being  given^  tofnde  the^ArHfcM 
Sine  and  Tangent  thereof,' 

SUppofe  it  were  required  to  finde  the  Sine  and  Tangent  of  1 8  deg.  20  min.  I  turn 
to  the  Table  of  Sines,  and  in  the  head  thereof  I  finde  Degrees  1 8,  then  in  the  firft 
Column  (under  M)  I  finde  20',  and  right  againft  it  is  p,4p7682  for  the  Sine,  and 

^5  5 3® 5  ^he  T angent  of  1 8^  20'.  • 

^fany  Smt  andT^Sigtn^  be given,it  is eafie  to  finde  what  Decrees  and  Minntes  an- 
,  fwer  thereunto. 

^  As  fuppofe,  9,52527  5,  were  a  Sine  given,  I  look  for  this  Number  in  the  Table  of 
.y/^f/jandlfindeit  toftandagainft  Ip**  35^,  and  therefore  is  the  Sine  thereof:  The 
(ame  muft  be  done  for  T angent s  • 

And  here  note,  that  if  you  finde  the  Degrees  in  the  head  of  the  Table,  you 
muft  finde  the  Minutes  in  the  firft  Column  towards  the  left  hand,  as  in  the  exam- 
ple,  but  if  you  finde  the  Degrees  in  the  bottome  of  the  Table,  then  you  muft 
tindc  the  Minutes  in  the  laft  Column  towards  the  right  hand.  For  all  Ardies  ./ 
under  45  degrees,  are  found  in  the  head,  knd  all  above  45  degrees  are  found  at 
the  foot  of  the  Table. 
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2^6  Harmon  I  CON  CoelesteI 


Degjcc  o.  ( 

•  Degree  i  \ 

Mj 

Sine  1 

iTanget.  j 

C^-tang' 

.  Sine  1 

Confine  { 

Tangct.  1 

Co-tang,  j 

0 

t 

1  ' 

,  4 

5 

OjOOOOOO 
^,4^37 z^  . 
6, 76^7^6 
65^408  4r 

7^0^578^ 

7il6z6-)6 

10,000000 

9^999^9 

95999999 

95999999 
95999999 
959  9  9  9  9  9 

0,000000 

5,453715 

5,75475^ 

5,940847 

7,055785 

7,t5i595 

Inpnka 

13  >535^74 

135^35^44) 

135059153I 

11,934114 

11,837304 

8,141855 

8,149033 

8,255094 
8,153042  j 
}8,25988r 
,8,175514 

j  ^  - 

9  999934 
9)99993“^ 
9.999929 

9)9999  27 
9,999925 
9,999922 

8,141921 

8,149102 

8,155155 

8,153115 

8,159955 

83275591 

1 1 57 5807 9 
11,7  50898 

11^743835 

11,735885 

11,730044 

11,723309 

5o  * 

59 

58 

57 

56 

55I 

6 

7 

8 

9 

lO 

7>>4i877 

7,308814 

'Jy^66Sl6 

7,417^68 

7,4^371^ 

95999999 

959  9  9  9  9  9 
9)999999 
9)999999 

9  99999^ 

7,141878 

7,308815 

75355817 

75417970 

754^3^2,7 

12,758111 

11,591175 

11/33183 

1.1,581030 

12,535173 

,8,183143 

8,289773 

8,295107 

^8,302545 

j8,303l794 

9,999910 

9,999918 

9,999915 

9,999913 

9,999910 

8,183313 

8,189855 

8,195192 

8,301534 

8,300884 

11,715577 

11,715144 

11,703708 

11)697355 
i  I  /9 1 115 . 

54 

55 

52 

50 

II ; 

IZ 

15 

14 

15 

7,505118 

7,54x905 

7,577558 

7,509853  . 

7,539815 

9)99999^ 

9)999997 

9)999997 

9)99999^ 

9)99999^ 

7,505110 

7,541909 

75577»72< 

7,509857 

7,539815 

11,494880 
11,857091 
12,411318 
ii,39«5i43  • 
11,350180 

,8,314954 

^8,311017 

8,317015 

,8,331914 

18,3387^3 

9,999^07J 

9,999^05 

9,999902 

9,999899 

9)999^^7 

8,31504^ 

8  311111' 
8,317114 

85333®25 

8,338855 

11,584954 

11,578878 

11,572885 

11,555975 

11,551144 

49 

48 

47 

46 

45 

16  \ 
17/ 

19 

;7., 557844 
r->^9.4i73 

7,718977- 

9)99999^ 
95999995  ' 

‘'95999994 

9)999991 

7,557849 

7,594179 

7,719003 

7,741484 

11,331151 

11,305811 

11,181997 

11,157515 

8,344504  I 
18.350180 

8,3^783 

18,351315 
j8, 355777 

9  999894 

9,999891 

9,999888 

9  999885 
9,999882 

8,344510, 
8,3  50189 

‘8,355895 

8,351430 

8,355895 

ii>65539o 

11,549711 

11,544105 

i1,53§57o 

11,533105 

.44 

43 

41 

41 

zo 

9)999993 

7,75475r 

1^,135^39 

■491 

ZI 

IZ 

^3 

Z4 

75785943 

7  >8  05145 
75^^5451 

75843934 

7,85i56z 

9)999^9^ 

95999991 

9)999990 

9)9999^9 

95999989 

7,785951  1 

7,805145 

7  815450 

7,843944 

7,851574 

12,114049 

11,193845 

11,174540 

11,155055 

11,138315 

8,371171 

8.377499 

8,381751 

8,387951 

8,393101 

9  999879 
9,999875 
9,999873 
9,995870 
9,9998^7 

8,371192 

8,377511 

8,381889 

8,388091 

8,3S3»34 

11,517708 

11,512378 

Ii,5i7i'ii 

11,511908 

11,505755 

'39 

38 

37 

3^' 

35 

z6 

^7 

z8 

^9 

30 

7,878595 

7,895085 

7,910879 

7,9z5iI9 

7,94o84z 

9,999988 

95999987 

9,999985 

9,999985 

95999983 

7,878708 

7,895099 

7,910894 

7,915134 

7,940858 

I23I1IZ9X 

12,104901 

I13089I05 

11,073855 

12,059141 

8,398179 ; 
8  403199 
8,4o8i5i 
8,41305s 
8,417919 

9,999854 

9,999851 

9;999858 

9,999854 

9,999851 

8,398315 

M03338 

8,408304 

8,413213 

8,418058 

ii,5oi585 

11,595551 

11,591595 

11,585787 

11,581931 

34 

33 

32 

31 

3^ 

33 

3,4 

35 

7  59  5  5Q8z 
7,958870 

7593^133 

7,99519'^ 

8,007787 

•  9,9^9981 
9,999981 
9,999980 

9  999978 

9,999978 

7',955Ico 

7  9^8889 
75981253 

7,995^15 

7,007810 

12,044900 

12,031111 

11,017747 

12,004781 

11,991191 

8  422-7171 

8,417451 

8,432155 

'8,435800 

8,4413^4 

9,999848 

9,999844 

9^99841 

9,999838 

9,999834 

8,412859 

8  417518 
8,432315 
8,435951 
8,441550 

^1^^77131 

11,572382 

11,567685 

11,563038 

11,558440 

29 

28 

27 

i5 

25 

37 

38 

39 

40 

SjOZOOZI 

8,031919 

8,043501 

8,054781 

8,-55775 

9,999975 
9)^99975 
9)999973 
.  95999972- 
-  95999971 

8,010044 

8,031945 

8,043517 

a,o548o9 

1  8,055805 

11,97995^^ 
ii  958055 

1  11)956475 
11,945181 

1  1I3934194 

8,445941 

8,450440 

§,454893 

3 ,459301 

8  >453655 

9,999831 

9,999817 

9  999824 

9  999820 

9  9998:5 

8  445110 

8  450513 
8,455070 
8,459481 

8  4^3^49 

ii>55399o 

11^549387 

11,544930 

11,540519 

11,536151 

24 
13  . 

12 

11 

20 

i'  _ 

4^ 

4Z 

43 

44 

45 

•  8,07(^500 

8,085955 

§3097183 

8,107157 

8,ii59z5 

1  99999^9 

1  .959999^8 

.9,499955 

9,999954 

1  9 ’9999^3 

8,975531 

8,085997 
8  >097 117 
8,107103 
8  1 15953 

j  iIj92-3469 
11,913003 

I X, 901783- 
11,891797 

ii,8S303  ; 

8.457985 

8,471253 

8,475498 

8,480593 

^,484848 

9,999811 

9,999809 

9',9998o5 

9,999801 

9^999797 

8,458171 

8,472454 
8,476593 ■ 
8  480S91 
8,485050 

11,551818 
11,527545 
11,513307.. 
115519108  - 

ir, 514950 

'0 

18. 

17 

i5' 

15 

4^ 

47 

48 

49 

50 

I  8,tz547i 

8,135810 

.8,14495:3 

8,153907 

8,i5i58i 

I  9  9999^1 
9)999959 
-  95999958 

9)99995^ 

95999954 

8,111^510 
8,135851 
8,14^995 
8  15395^ 
8jI5z737. 

:  11,873490 

tl3854i49 

11,855004 

11,845048 

11,837173 

8,488953 
*8,493040 
*  8,497078 
j  v8,501o8o 

1  8,505045 

j  ^ ■ 

^,9?9794 

9^999790 

9,999785 

9,999782 

9,999778 

.^.1  ■■■  fc  — 

1  8,48'9l7A 
8<>49315o 

8,497193 

8,501198 

8,505167 

11,510830 
11,505750 
11,501707 
Ii  498701 

11.494733 

14! 

^5! 

12! 

Il| 

10 

r 

53 

54 

55 

8,i7Iz8o 

8,179713 

8,187985 

8,X95ioz 

8,104070 

4599995^- 
959999  5^> 
95999948 

9.99994^ 

95999944 

8'i7I3i8 

8,179753 

8,188035 

8,195155 

8,104115 

.  11,818572 
11,810137 
11,811954 
1 1,803844 
II  795874 

8,508974 
j  d,5?i857 
.!  ^,516715 
1  8,520551 

1  8,524343 

9  9Wr4 
9*9997^9 
9.9997^5 
9,9997^1 
9,99975^ 

8,5o9iocz 
8  513098 
8,515961 
8,5107.90 
8,514585 

iIj49o8oo 

:■  11^485901^ 

11,483039’' 
,  11^479110 

11,475414 

9 

8 

J 

7 

5 

5 

5^5 

57 

58 

59 
6c 

8,111895 

8,119581 

8,117134 

8,134557 

8,z4i8<5 

9599994^ 

9,999940 

9)99993^ 
9  99993^ 
9  999934 

8>ii953 

8,219541 

8,227195 

8,234521 

8,141911 

11,788047 

11,780479 

11,772805 

11^7^5379 

11,758079 

’  8, 528 102 

1  8,531828 
,,  8,535523 
'  8^53918^ 
8,542819 

9,999753 

9  999748 

9,999744 

9,999740 

9,99973^ 

'  S, 518349 
8,^31080 

8,535779 

8,53^447 

8,543084 

,  .11,471551 
11,457920 
11,454111 
11,450553 
11,455915 

-4 

3l 

1 

I 

1  0 

\  Confine 

j  Sine 

j 

1  Tangent. 

Co-fine 

{  Sine  1 

Co-tung. 

1  Tangent, 

jM' 

Degree  89. 

1 

Degree  88. 

-  1 

Degree 


M  j  Sine 

1  Co-Jine. 

|Tangct,  {  Co'tang. 

0 

8,542.819 

j  9:999735 

8,543084 

11,456916 

I 

8,546422 

9:999731 

8,546691 

11,453309 

2 

8,549995 

9:9997 

8,550268 

11,449732! 

3 

8,553558 

9,9997^i 

8,553817 

11,446183! 

4 

8,^7054 

9:9997^7 

8,55733^ 

11,441664 

5 

8,560540 

9:999713 

8,5  60827 

11,439172 

6 

8,563999 

9,999708 

8,564291 

11:435709 

7 

8,567431 

9:999703 

8,5^^7727 

11,432272 

8 

8,570836 

9,999699 

8,571137 

11,428863 

9 

8,574214 

9:999694 

8,574520 

11,425480 

10 

8,5775<^6 

9,999689 

8,577877 

11,422123 

i  i 

8,580892 

9:999^85 

8,581208 

11,418792 

12 

8,584193 

9,999680 

8,584514 

11,415486 

15 

8,587469 

9:999^7  5 

8,587795 

11,412205 

14 

8,590721 

9,999670 

8,591051 

1 1 ,408949 

15 

8,593948 

9,999665 

8,594283 

11,405717 

16 

8,597152 

9,999660 

8,597492 

11,402508 

17 

8,600332 

9:999^55 

8,600677 

1-1:399323 

18 

8,603488 

9,999650 

83603838 

11,396161 

19 

8  606622 

9:999645 

8,606978 

11,393022 

20 

8,609734 

9,999640 

8,610094 

11,389906 

21 

8,612823 

9:999^35 

8,613189 

- ’—5 

11,386811 

22 

8,61 5891 

9,999629 

8,616262 

”>38^758 

8,618937 

9,999624 

8,619313 

11,380687 

24 

8,621967 

9,999619 

8,622343 

ii>377<^57 

8,624965 

9,999614 

8,625352 

11,374648 

26 

8,627948 

9,999^08 

8,628340 

11,371660 

^7 

8,630911 

9,999603 

8,631308 

11,368692 

28 

8,633854 

9:999597 

8  634456 

ii.3«5744 

29 

8.«3«776 

9:999592. 

8,637184 

11,361816 

30 

8,639679 

9,999586 

8,640093 

11,359907 

51 

8,642563 

9,999581 

8,642982 

11,357017 

32; 

8,64542.8 

9:999575 

8,645853 

11:354147 

33 

8,648274 

9:999570 

8,648704 

11,351296 

34 

8,651102 

9:999564 

8,651538 

11,348463  • 

35 

8,653911 

9  999558 

8,654352 

11:345648 

3<^ 

8,656702 

9:999553 

8,657149 

11,342851 

37 

8.6^59475 

9,‘?99547 

8  659928 

1 1 ,3  4*07  2 

38 

8,662230 

9:999  541 

8,662689 

11:337311 

39 

8  ,664968 

9:999535 

8,665433 

11:3345^7 

40 

8,667689 

9  >999  529 

8,668160 

11,331840 

41 

8,670393 

9:999523 

8,670869 

11,329130 

4i 

8 ,67  3  080 

9.999518 

8,673563 

11.326437 

43 

8,675751 

9:999512 

8,676239 

11,323761 

44 

8,678405 

9,999506 

8,678899 

11,321100 

45 

83681043 

9:999499 

8,641544 

01,318456 

46 

8,683665 

9:999493 

8,684172 

11,315828 

47 

8,686272 

9:999487 

8,686784 

11,313216 

48 

8,688892 

9,999481 

8  689381 

11,310619 

49 

8,691438 

9.999475 

8,691963 

11:3  0803  7 

50 

8,693998 

9,999469 

8,^94529 

11,305471 

5,> 

8,696543 

9,999462 

8,697081 

11,^02919 

|5^ 

8  699073 

9,99945^ 

8,699617 

11,300383 

53 

8,701 589 

9:999450 

8,702139 

1 1,297  86 1 

54 

8,704090 

9:999443 

8,704646 

11,295354' 

^3 

8,706576 

9:999437 

8,707139 

11,292860 

5^ 

8,709049 

9  999431 

8,709618  1 

11,290^81 

57 

8,711507 

9,999424 

8,712083 

11,287917 

58 

8,713952 

9,999818 

8:714534 

II  285466 

59 

8,716383 

9:999411 

8,716972 

II. ^283  028 

60 

8,718800 

9:999404 

8,719396 

1 1,280604 

r 

1 

1 

C'o'fine  1 

Sine  1 

(^'o-tang. 

Tangent 

Degree  5. 


I  ~Mne  1  (  o-fine  {  TangCC.  j  Co-ta^. 


8,718800 

5,721204 

^:723595 
8  725972 
8,728336 
8,730688 

[  9:999404 
9  999398 

1  9  999391 
9.999384 
9,999378 
9:999371 

j  8,719396 

1  8,721806 

j  8  724254 

8,726588 

8,728959 

8:731317 

1  I I ,280604 
11,278194 
11,275796 
11,273412 
11,271041 
11,268683 

60 

59 

58 

57 

56 

55 

8,733027 
^'7353  54 
3,737^^^7 
8.739969 
8.742259 

9  999364 

9:999357 

9,999350 

9:999343 

9:999336 

8:733663 

8,735996 

8,738317 

8,740626 

8.742922 

11:266337 

11,264004 

11,261683 

11:259374 

11,257078 

54 

53 

5i 

51 

50 

8,74453 

8,746801 

8:745955 

8  751297 
8>753528 

9*999319 

9,999312' 

9  999315 
9,999308 

9.999301 

8,745207 

8,747479 

8,749740 

8  751989 

8,754227 

11,254793 

11,252521 

11,250240 

11,248011 

11,245773 

49 

48 

47 

46 

45 

8:755747 

8,757^55 

8,760151 

8,762337 

8,764511 

9,999294 

9^999286 

9  999279 
9.999272 
9,9^9265 

8  756453 

8,758668 

8  760872 
8,763065 
8,765246 

11,243547 

11,241332 

11,239128 

iI;236935 

^1:^34754 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

8,766675 

8,768828 

8.770970 

8,773101 

8,775223 

9,999257 

9,999250 

9,999242. 

9  999235 

9  999227 

8,767417 

8,769578 

8  771727 
8,773866 
8>775995 

11,232583 

11,230422 

11,228273 

11,229134 

1 1 ,224005 

8:777333 

8:779434 

8.781524 

8:783605 

8:785675 

— 

9:999220 

9,999212 

9,999204 

9,999197 

9,999189 

8,778114 

8,783222 

8,782320 

8,784404 

8,786486 

1 1 ,221886  j 

11,219778 

11,217680 
II  215592 
11,213514 

34 

33 

3.2- 

31 

30 

■8,73^787 

8,791828 

8,79^881 


9  999181 

9-999^7^ 

9,999^^^ 

9,99915:8 

9  999^^0 


8,797894 

^>799^7 

8,801891 

8,80387^ 

8,805852 


9j999H2' 
9j999I34 
9  999^^6 
9  999118 
9,999110 


8,807819  j  9,999102 
8,809777  9*999094 

8,811726  9,999006 
8,813667  9  999077 

8.815598 


8 ,808717 

8,812683 

8,812641 

8,8145^9 


9,999069  8,816529 


11,191283 

11,189317 

11,187359 

11,185411 

11,183471 


8,817522  9,999061 

^5^1943^  9:999052, 
8,821342  9999044 
8,823240  9.999036 
8,825130  ..9,9999^7 


8,82701 1  ^ 
18,828084 
,8,830749 
8,8321  06 
^^^3445^ 


9,999019 
9*999010 
9,999002 
9  998993 
9,998984 


3,818461 

3,820384 

8,822298 

8,824205 

8,826103 

3,827992 

^^^29574 

8.831748 

3  83361 3 

8,8:5471 


11,181539 

11,179616 

11,177702 

ii>i75795 

11,173897 


11,172008 
1 1,170126 
11,168252 
II  166387 
11,164529 


8  836297  I  9:99^976  '  8,837321 
8,838130)  9,998967'  8,839163 


Degree  8 7« 


8  839956 
8,841774 
8,843585 


9,998958 

9,998940 

9  99^94^ 


(^o-fine  I  Si 


8  ,840998 
8  ,842825 
3,844644 

I 

Degree 


8,788554 

8,790613 

8,792662 

8,794701 

^:796731 

11,21144^ 

1 1,209387 
11,207338 

1 1,205299 

I 1 ^203269 

29 

28 

^7 

26 

^5 

8,798752 

I1>20I248 

24 

8,800763 

11,199237 

2^3 

8,802765 

11,197235 

22 

8,807458 

11:195242 

21 

8,806742 

11,193258 

20 

11,162679 

4 

II  >160837 

3 

11,159002 

2 

11,157175 

11,155356 

1  c. 

Tangent  1  M 


•2.6%  H  ARMONf'COfl  C<mLESTe. 


Degree  4.  j  | 

Degree  5  | 

M}  Siae  i  a-j5«e- i  Tai^  i  -j  | 

Sine  J  Co-fim  j  Tangct.  J  Co-tattg.  J  j 

0  1 

1  1 

2  j 

5 

4 

8,843584 ' 

8,84^187 

8<347^83 

8^84^97  ®  J 
8^850771  1 
83,85^^5^5  1 

9,998945  1 
9,99893  £  1 

95998923  1 

9,998914 

9,998905 
9,998896  i 

§,844644 ! 
S5S46455 
§,§48240 
§,850057-  ’ 
g,85£846  I 
8,§5362S  ! 

115155356 

££,553545- 

££,£5£740! 

££,£499431 

115148154! 

11,146372 

8,940296 1 
8,94£73^  j 
V43174I 

3,944606 
8,946034 
8,957456  i 

9,998344 

9,998333 
9,998322 
9,998311 
9,998300 
95998289  j 

8,941952 
8,943404 
8,944852 ' 
8,946295 

8,947734 

Sj949i68 

11^58048 

15,056596 

11,055148 

11,053705 

11,052266 

11,050832 

60! 

58 

57; 

5^ 

55; 

6 

7 

3 

9 

io 

§38542-9  f' 

SjS  5^049 
8,857801 
3,85954^ 
S^Sizt^  \ 

9,99^887  1 
9,998378  1 
9,998869  1 
9,93^8860  1 
9,99  88  ft  1 

S5855403  1 

S5%7£7I  ' 

8,858932  ’ 
S5S60686  ■ 
8,862433  i 

££,£44597 
11,142829 
EE, 141068 

11,139314 

££,£375^7 

8,958814) 

8,950287 

8^951696 

^^913^99 

8,954499 

9,998277 

9,998266 

9,998255 

9,998243 

9,998232 

8,950597 

8j95202I 

8,95344£ 

8,954856 

3,956267 

X  r  ,049403 
11,047979 

11,046559 
11,045144 
t  £>0437  33 

54 

53 

52 

51 

50 

11 

12 

14 

15 

S,S<550E4!  9399^841  j 
§,^47|3  i  9,99881 2 
3,8^^454 1  9>99^^^3 
gj8<58i^f  j  9>99^^^3  j 
i  95998804 , 

8,S64£73  j 
8586  5906 1 
8,867632  j 
8,8693 5E  1 
8,87 1064 

iijSJfSiy 

15,134094 

££^£52368! 

E  £,,530649' 

11,128936, 

1 

8,955894 

8,957284 

18,958670 

8,960052 

8,961429 

9,998220 

9,998209 

9,998197 

9,998186 

9,998174 

8,957674 

8,959075 

8,960473 

8,961866 

8,963254 

11,042326 

11,040925 

11,039527 

11/338134 

11,036746 

49 

4«j 

47 

46 

45 

17 

i3 

^9 

10 

S,S7M^5 

.85873^55: 

8,87493^ 

8,87«?^t5  ; 
3,378285  i 

9^99^791  j 
9,998785  ’ 
9,998776^ 
9,998766 ; 
9,9^8757 

8,872750 : 

^5874469 

8,876162 

8,877849 

85879529 

£1,127230 

11,125531 

11,123838 

11,522151 

1 5,12047  £ 

8,962801  ' 

185964170 

18,965534 

8,966893 

8,968249 

9,998163 

9,998151 

9,998139 

9,998128 

9,998106 

8,964639 

8,966019 

8,967394 

8,968766 

8,970133 

11,035361 

11,033981 

11,031606 

11,031234 

11,029867 

44! 

43 

42 

41 

40 

21 1 

xz 

ZJ 

14 
15 1 

838799^9 

gjSSi^o/ 

8,38325s 

8,8S49‘^3 

8,SS<?542 

9,99^747  j 
9,998738 

9,99^7^^  1 

9,9987  £8  j 
9,998708  j 

8,83 1 202  j 
8,882869 

8,884530 

8,886185 

8,887833 

15,118798 
51,55713  5 
11,515470 

11,113815 

15,112167 

8,969600 

8,970947 

8^972289 

8,973626 

^,974962 

9,998104! 

9,998092 

9,998080 

9^998068 

1  9,998056 

8,97£495 

8,97^855 

8,974209 

8,975560 

8,976906 

£1,028505  1 
113027145 

1  £,025791 
15,024440 
11,023094 

39 

3S 

37 

35 

27 

28 

29 

8388SE74 

85889801 

8,891421 

8,893035 

8,894^43 

9,998699 

9,998689 

9,998679 

9,998669 

9,998659 

3,889476 ' 
8,891112 
8,892742 
8,894366 

,3,845934 

11,110524 

5  5,ioS88S 
11,107258 

11,105634 

11,104016 

8,976193 

8,977619 

85978941 

8,980259 

8,981573 

9,998044 
9,998032  ’ 
9,998020 
9,998008 
9,997996 

8,978248 

8,979586 

3,980921 

8,982251 

8,983577 

11,021752 

11,020414 

11,019079 

11,017749 

11,016423 

34 

33 

32 

3£ 

30 

3^ 

33 

34 
5^ 

8,89<524^ 

8,897842 

8,899432 

8,901017 

8,90259^ 

9,998649  1 

9,998639 

9,998629 

9,998619 

9,998609 

85897596 

8,899203 

8,900803 

8,902398 

8,903987 

11,102404 

11,100797 

11,0991971 

11,097602 

11,096013 

8,982883 

8,984189 

8,985491 

8,986789 

8,988083 

9,997984 

9,997971 

9>997959 

9,997947 

9,997935 

8,984899 

8^986217 

8,98753^ 

8,988842 

8,990149 

11,015101 

11,013783 

11,012468 

11,011158 

11,009851 

29 

isl 

27 

26| 

25 

3^ 

37 

38 

39 

40 

8,9041^9 

8,90573^ 

8,907297 

8,908853 

8,910404 

9,998599 

9,998589 

9399S577 

9,998568 

9,998558 

8,905570 

8,907147 

8,908719 

8,910285 

8,9h346 

11,094430 

11,092853 

11,091281 

11,089715 

11,088154 

8,989374 

8,990660 

8,991943 

8,993228 

8,994497 

9,997922 

9,997910 

9,997897 

9,997885 

9^,997873 

8,991451 

8,992750 

8,994045 

8,995337 

8,996624 

11,008549 

11,007250 

11,005955 

11,004663 

11,003376 

24 

23 

22 

21 

20 

, 

41 

42 

43 

44 

45 

8,911949 

8,913488 

8,915022 

8,916550 

8,918073 

9,998548 

9,998537 

9,998527 

9,998516 

9,998506 

8,913401 

8,914951 

8,916495 

8,918034 

8,919568 

11,086599 

1 1 ,08  5049 
11,083505 
11,081966 
11,080432 

8,995768 

8,997036 

8,998299 

8,999560 

8,000816 

9,997860 

9,997847 

9,997835 

9,997822 

9,997809 

8,9945108 

8,999188 

9,000465 

9,001738 

9,003007 

I  r, 002092 
11,000812 

10,999535 

10,998262 
10,996993  , 

19 

18 

17 

16 

15 

46 

47 

48 

49 

50 

1  8,91959^^ 

8,921103 

8,922510 

8,924112 

8,925609 

1  9,998495 
9,998485 
9,998474 
9,998464 
9,998453 

8,921096 

8,922619 

8,924136 

8,925649 

8,927156 

11,078904 

11,077381 

11,075864 

11,074351 

11,072844 

9,002069 

9,003318 

9,004563 

9,005805 

9,007044 

9,997797 

9,997784 

9,997771 

9,9977^8 

9,997732 

9,004271 

9,005534 

9,006792 

9,008047 

9,009298 

10,995728 

10,994466 

10,995208 

10,991953 

10,990702^ 

14 

13 

12 

II 

10 

51 

5^ 

53 

54 

55 

j  8,927100 

8,928587 

8,930068 

8,931544 

8,933015 

.9,998442 

9,99843^ 

9,998421 

9,998410 

9,998399 

8,928658 

8,930155 

8,931647 

8,933134 

8,934616 

11,071342 

ii,o69841 

11,068353 

11,066866 

11,065384 

9,008178 

9,009510 

9,010737 

19,011962 

9,013182 

9,99773^ 

9,9977  >  9 
9,997706 
9,997693 
9,997680 

9,010546 

9,011790 

9,013031 

9,014268 

9,015502 

10,989454 

10,988210 

10,986969 

io,9S5752 

ic,9';449S 

9 

8 

7 

6 

<  1 

/ 

5<^ 

57 

58 

59 
^0 

8,934481 

8,935^42 

8,93735>8 

8,938850 

8,940296 

9,99^388 

9,998377 

9,998366 

9,998355 

9,998344 

8,93<!^o93 

8,9375^5 

8,939032 

8,940494 

8,941952 

11,063907 
11,062435 
1 1 ,060968 
11,059506 
11,058048 

9,014399 

9,015613 

19,016824 

19,018031 

19,019235 

9,997667 

9,997654 

9,997641 

9,997628 

9,997614 

9,016732 
9,017959 
9,019183 
9  020403 

1  9,021620 

10,983268 

10,982041 

10,980817 

10,979597 

10,978380 

4  • 

3 

2 

1 

0 

1  Co-fff>e  i  Sine  |  Co-tMg.  1  Tangent. 

Co-fine  \  Sine  1  Co-t^nz-  \  zangenc,  4  M 

Degree  85. 

Degree  84* 

A  R  MON  ICON  CoELESTE*  2^9 


Degree  6. 

Degree  7. 

Mj  Sine  |  Co- fine ^  {  Tanget,  {  Co-tmg. 

Jiine  ;  Co-fine  j  Tanget.  /  j. 

0 

I 

z 

1 ' 
4 

y 

9,019255 

9,020435 

9j02I^32 

9,022825^ 

9,02401(5 

9,025203 

9,997514 

9,997501 

9,997588 

93997574 

9^9975^1 

9,997548 

9,021620 

9j022834 

9,024044 

9,025151 

9,026455 

9,017655 

10,978380 
10,977155 
'  10,975955 

10,974749 

10,973  545 
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10,707987 

60 

59 

5« 

57 

56 

55 

6 

7 

8 

9 

lo 

9,243947  1 

9,2446561 

9,2453^3 

9,246070 

9,246775 

9,993117 

9  993x95 

9  993172 

9,993149 
9,993127 ; 

9,250730 

9,251461 

9,252191 

9,252920 

9,253648 

10,749170 

10,74853^? 

10,747809 

10,7  47080 
xp,74635i 

9,284480 

9,285x24 

9,2857^^ 

9,286408 

9,287048 

9,99x799 

9.99x774 

9,991749 

9,991724 

9,99x699 

9,292682 

9/933^0 

9,294017 

9,294684 

9,195349 

10,707318 

10,706650 

10,705983 

10,705316 

10,704651 

54 

53 

51 

51 

50 

XI 

12- 

x‘3 

14 

15 

9,247478 

^,248181 

9,248885 

95249585 

^.250282 

9,993x04 

9,993oix 

9.993059 

9  993036 

9.993013 

9.2-54374 

9,255100 

9,2558m 

9  256547 
9,257269 

10,745626 

10,744900 

10,744x7^ 

10,743453 

10,742731 

9,287688 

9,288326 

9,288964 

9,289600 

9,290236 

9,99x674 

9,991649 

9,99x624 

9,99x599 

9,99x574 

9,296013 

9,196677 

9,197339 

9,298001 

9,298662 

10^703987 

10,703323 

10,702661 

10,701999 

10,701338 

49 

48 

47 

46 

45 

16 

X7 

x8 

*9 

10 

9,250980 

9,251677 

9  253067 
9.^53761 

9,992990 

9,992967 

9,992944 

9,992921 

9,992898 

9,257990 

9,258710 

9,259429 

9,260146 

9/60863 

10  742010 
10,741290 
10,740571 

10,739854 

10.739x37 

9,290870, 

9,291504 

9,292137 

9,292768 

9.2^3399 

9.99x549 

9.99x514 

9,991498 

9>99I473 

9.99x448 

9,199322 

9,299980 

9.300638 

9,301295 

9.30x951 

10,700678 

10,700020 

10,699362 

10,698705 

10,698049 

44 

43 

41 

41 

40 

11 

21 

2-3 

!24 

i5 

9,254453 

9-255x44 

9^255854 

9,256523 

9,257211 

9,992875 

9,992852 

9  992829 

9,992806 

9  992783 

9,261578 

9  262292 

9  263005 

9  263717 
9*264428 

10,738422 

10,737708 

xo,73<?99  5 
10,736283 
10,73^^7^ 

9,294029 

9,294658 

9,295286' 

9,295913 

9/96539 

9,991422 

9.991397 

9.99137^ 

9.991346 

9,99x32^1 

9,302607 

9.303261 

9,303914 

9,304567 

^9,305218 

10,697393  1 
10,696739 
10,696086 
10,69513  3 
10,694782 

39 

38 

37 

3^ 

35 

16 

»7 

23 

.»9 

9,257898 

9,258583 

9,259268 

9,259951 

9,260633 

9,992759 

9,992736 

9,992713 

9,992690 

9,992666 

9,265138 

9.265847 

9,266555 

9,267261 

9  267967 

10,73  1862 

10734x531 

x  7, 7  3  3^'^  3 
10732739! 
‘0,73203^ 

9,297164 

9,297788 

9,298412 

19.199034 

9/99655 

9,991295 

9,991270 

9,991244 

9,991218 

9.99x193 

9,505867 

9,506519 

9,307168 

9.307816 

9,308463 

10,694131 

10,693481 

10,692832 

10,692184 

10,691537 

34 

33 

3i 

31 

30 

31 

3^ 

33 

34 
33 

9,261314 

9^,261994 

9,262673 

9.263351 

9,264027 

^,9926^3 

9,992619 
9,992596 
9,992572 
9  992549 

9,268671 
9.269375 
9.270778 
*9,2  9 

9,271479 

;  10,731329 
10.7-0625 
10  72-99^-3 
10.729221 
'  10,72852.: 

9,300276 

9,300895 

9,301514 

9,302132 

9,302749 

9,991167 

9,991 1 4X 
9,991115 

9,991090 

9,991064 

9,309109 

9,309754 

9,310399 

9,31x041 

9,3x1^85 

10,690891 

10,690246 

10,689601 

10,688958 

10,688315 

29 

28 

2-7 

26 

15 

3^ 

37 

38 

39 

40 

9,264703 

9,265378 

9,266051 

9,266723 

9,267395 

9,992525 

9,992501 

9  992478 

9,992454 

9,992430 

9,272178 
9  272876 

9,273573 

9,274269 

5,274964 

10,717822 
10,727124 
10,726427 
10,7  ^573  ^' 
10  725036I 

9,303564 
^.303979 
9  3045^3 
9,3  5107 
9,305819 

j  9,99x038 
9,991012 
9,9^0986 
9,990960 

9  990934 

9,312327 

9,312968 

9,313608 

9,314147 

9,3x4885 

10/87673 

10,687032 

10,686392 

10/85753 

10,685115 

24 

22, 

21 

20 

41 

42 

43 

44 

45 

9,268065 

9,268734 

9,269402 
9  270069 

5,270735 

9,992406 

9,992382 

9,992362 

9,992355 

9  992? IX 

9,275658 

9,276353 

9/77043 

9-277734 

9,278424 

10,724242! 
i072  3^-;9j 

10,722957 

lo  722267 
lo  721576 

9,306430 

9,307041 

9,307650 

9,308259 

9,308867 

9,990908 

9,99^882 

9,990855 

9,990829 

9,990803 

9,3x55^3 

9,31^159 

9,3x6795 

9,3x7430 

9,318064 

1  10,684477 
10,683841 
10,683205 
10,682570 
10/81936 

19 

18 

17 

15 

_ — . 

46 

47 

48 

49 

50 

1  9^7x400 
9,272063 
9,272726 
9,275388 
9 ,274049 

’•  9  992287 
9,992263 
9.992239 
9,992214 
,  9,992190 

9,179x15 

9,279801 
9,28^488 
9  281 174 
9,283858 

1  10,720887 

1  10,720199; 

io,7i95X2!' 

10,718826, 

10,718142] 

->,309474 

9,310080 

9,310685 

9,311289 

9,311899 

9.990777 

9,990750 

9,990724 

9,990697 

1  9,990671 

9,318697 

9,3x9530 

9,319961 

9,320591 

9,321222 

10,621  303 
10,680670 

10,680039 

10,6794^8 

10,678778 

14 

X3 

12 

11 

10 

9,174708 

9,17<?^8i 

9,^77357 


9,992l??<^  j  9,282^4^  I  10,71745s, 
9,992142  9,283225'  10,716775! 
9,992118  9,283907  10,716093' 

9,992095  9,2845S8  10,715412, 

9,992069  ,  9,285268  10,71475- 


953^2-495 

9,5i3o'>7 

9,313698 

9,3Hi?7 
,3HS97 


9,277991 

9,278685 

9j^79i97 

9,179948 

9,280599 


'  93992-045 

9,992020 

9,99199^ 

9,99^97^ 

93991947 


9,28594^ 

9,286624 

9,187301 

9,287977 

9,288652 


10,7140^3 

10,71337^ 

iO)7I265?9 

19,712023 

10,71154s 


Sine  ,  Co^^n^- 1  Tangety 


Degree  79- 


9,990645 

9,990618 

9,990591 

9,990565 

9,990538 


9,521851  10,678149 


9.3- -479 

9,3^3106 

9.3- 3753 
9,3H358 


10,677521 

10,676894 

10,^76267 

10,675642 


5 


;-3i5495  i  93990512- !  9,3-4985  ‘  10,6750  .7  j  4 
^,516091  9,990485  9,3-5^07 
^,516689  9  990458  9,526251 

,,317284  9/990451  9,32^853 
9,990404 


9.317879 


10,674393 

^  0/7  3  7  69 

^  10/75147 


9,527473  ]  ip/72525 


Co- fine  j  Siag  !  i  Tangetic  1  M 

Degree  78. 


y 

4570777 


HAiiMONICdN  (j^OELESTE. 


Degree 


T  2. 


M )  Sine  }  Co-Jinc.  j  Tanget.  \  Co-tang, 


5)017879 

9  0^^473 

9,3i90i<^ 


c>, 1/90404  953^7475 


95990377 

9,990351 


9,3.19^^58  9,9903-4 


5) 

6  i 


9,3x0250 

9,320840 


9^99^-97 

■9,990270 


9,328095 

9,328715 

953^9334 

953^9953 

9,320570 


10, <<72525 
10,671905 
10,671285 
10,670666 
10,670047 
10,669430 


9,321430 

9,322019 

9,312607 

953^319^1 

9,323780 


9,990242 
9,990215 
9*  990188 
9,990161 

9,990134 


9  331187  10  668813 
9,331803  10,668197 
9,332418  10,667582 

95333033  10,666967 

95333646  io>666354 


13 


9,324366  j  95990107  j  95334^<9 

g,:?2495o  9,^90079  9.3^4871 


95324950 

953-5:534 
9,326117 
9  ,326699 


9,090079 
9  990052' 
95990025 
9,989997 


95334871 
9,335482 

95336093 

95336702 


10,665741 

10*665129 

10,664518 

10,663907 

io,ej63298 


20 


9,317281  '  9,989970  9,537311 
9,327862  9,989942  9,337919 
9,328441  9989915  9,338527 
9329020  9,989887  9,339133 

953^9599  1  9,989860  1  95339739  1  10,660261 


10,662689 

1036620S1 

10,66147.3 

10  660867 


95330176 

95330753 

953313^8 

9>33i903 

95332-478 


9,989832 

,95989804 

95989777 

9  989749 
9,989721 


9j3ho344 
9  340948 

9534I<5^ 

9534ii<5 


10,659656 

10,659052 

10,65844^ 
1-  ,657845 


9534^757  i  10,657243 


26 


9533305X 

9,333624 

9:334195 

9,334766 

95335337 


9,989693 
9,789665 
95989637 
9,989609 
9  9895B1 


95^43358  i  10,656642 
95343958  10,656042 

9,344558  10,655442 

95345257  20,654843 

9554^755  I  10,654245 


31 1 9.335906',  95989553 : 9.346353 ;  20,653647 

-  _  I  _  ^  ^  Os  „  .  t  ^ 


9533^475 
.9  533'7043 
9  3376 


9;98'95  2  5  I  9  346949 


98959: 

9  989469 


95 


9»347545 

9,348141 


9533^276  I  9,989441  I  9.348735  10,651265 


10,653051 
10,652455 
10  651859 


8742  1  9  9%4I3  i  9 •349329 
9306  9,989384  I  9,349922 

9,9^9356  1  95350514 


9,33874 

95339 

9533987 

9,340434 


95340996  9.989299 


95989328 


9,351106 
9  352697 


10,65067 1 
>10  650078! 
10,649486 
10,648894 
10,648303 


41 


9,341558 
95342119 
9  342679 

95343259 

953  4  3  7  9  7 


9,989271 
9  5989243 
9,989214 
9,989186 
9,989157 


95352287 
95352876 
9 -3  53465 

95354053 

9,354640 


10,647723 

10,6^7124 
10,6.^6535 
16,645947 
10  645360 


95344355 

9.344912 

9  3 4 <4  69 
9 .346024 

95346579 


9,989128 
9,989100 
9  ,989071 
95989042 
9,989014 


9535520.7 

9  355810 
9  356398 
9,356980 
1  9-357566 


10^44773 

10,644187 

10,64,602 

10,643018 

2o,642''434 


52 


9.347234  95988985 


9,347687 

9,348240 

9534^8792 

95349343 


9,9!(;H95^ 

9,988927 

9.98S898 

9, 988869 


9,358149 

,9,358732 

95359323 

9,359893 

95360474 


10,641851: 
10,641269! 
10,640687 
1 0,6401  <47 
16,639526 


9,349893 

95350443 

95350992 

95352540 

9,352088 


9,988840 

9,988811 

9,988782 

9,988754 

9,988724 


9,361053 

95361632 

9,362210 

9536278.7 

95363364 


20,638947! 

10,63836.8 

10,6377901 

10,637213! 

10,636636 


Degree 


I  ? 


Sine  j  Co-fine  j  Tanget.  j  Co-tang,-  I 


9,352088 
95352635 
95353281 
953  53726 
95354271 

95354i8< 


9,988724 
9,988695 
9 ,988666 
9,988636 
9 ,9  88607 
9,988578 


9,363364 

95363940 

953^4515 

9,365090 

9,365664 

9,366237 


10,636636 

10,636060 

20,635485 

10,634910 

10,634336 

20,633763 


60 


55' 


95355358 

95355901 

95356443 

95356984 

95357524 


9,988548 

9,988519 

95988489 

9,988460 

9,988430 


9,366810 

9,367382 

95367953 

95368524 

9,369094 


10,633190 

10,632618 

10,632047 

10,631476 

10,630906 


9,358064 

9,358603 

95^59241 

95359679 

95350215 


9,988401 

9,988371 

9,98^341 

9,988312 

9,988282 


9,369663 

95370232 

95370799 

9*371367 

95371933 


10,630337 

10,629768 

10,62^201: 

10,628633 

10,628067 


9,360752  9,988352 


9  361287 
9,361821 
9,362356 
9,362889 


9.988223 

9,988193 

9,988163 

9,988133 


95372499 

9,373064 

9,373629 

95374293 

9>374756 


10,627501'  1  44 
10,626936 
10,626371 
10,625807 
10,625244 


9  ■363422, 1  959'^^'io3  9-3753 29 


95.363954 
9  364485 

'9,365546 


9  988073 
9,988043 
95988013 

9,9^7983 


9,375881 

9,376442 

95377563 


10,624681 

10,624119 

10,623558 

10.622997 

10,622437 


59 


35 


9,366075 
9,3  66604 

9^i^7n^ 

9,367659 

9,368185 


959^7953 

9,987922 

9,987892 

9,987861 

9,9878-2 


9,378122 

9,378681 

9,379239 

9,379797 

9,380354 


10,61187^ 

10,621319 

10,620761 

10,620203 

10,619646 


9,368711 1  9,987801 ;  9,380910 


9,^69436 

9,369761 

9,370285 

9,370808 


9:98/772 
9,987740 
9  987710 
9,987679 


9,381466 

9^382021 

9,381575 

9,383129 


10,619090 

10,618534 

20,617980 

10,617425 

10,616871 


9,372332 

9,372852 

9,372373 

9,372894 

9,373414 


9,987649 
9,987618 
9,987588 
9  987557 
9,987526 


9  383682 

9,384234 

9,384786 

9:385337 
9 ,3  8  5888 


10,616318 

10,615766 

10,615214 

10,614663 

10,614112 


9,373933 
9  374452 

9,374970 

9,375487 

9,376003 


9-987496 
9  987465 
9.987434 
9,987403 
9-987372 


9,386438 

9,386987 

9,387536 

9,388084 

9,588631 


20,613562 

10,613013 

10,612464 

10,611916 

10,611369 


9,376519 

^^>377035 
9,377549 
9  378063 

9,378577 


9,987341 

9,987310 

9,987279 

9.987248 

9,987217 


9,3^9278 
9  389724 
9,390270 
9,390815 
9,392360 


10,610822: 
10,610276 
10,609730 
10,609185 
10,6 : 8  640 


9,3790891  9,987186 


9,379601 
9,380113 
80624 
9,381134 


9,987155 

9,987124 

9,987092 

9,987061 


9,39'I9o7 
9  392467 
9,392989 
9-393532 
9,394074 


10,608097 
10,607553 
10,607011 
10  606469 
10,605927 


}  Sine  }  Co-tang,  j  Tangent. i 


Degree  77. 


9,381643 

9,382152 

9,382661 

9,383168 

9,383675 


9,987030 
9,986998 
9  986967 
9  ■,986936 


9,394614 

9,395254 

9J95694 

9,396233 


9,986904  9,396771 


iO;6o5386 

10,604846 

10,604306 

10,603767 

10,603229 


o! 


Co-^e  {  Sine  1  Co-tang,  /  Tangent,  j  M 


Degree  76. 


ARMOKlcb^N 


OH  LE  STE, 


279 


Degree  14. 

_ _ 1 

De^e 

^5- 

— - 

M 

Sine 

1  Tanget, 

j 

'  Sine 

[  Co-fine 

1  Tanga. 

J  Co-tano", 

*  0 

[ ' 

1 

1  ® 

I 

t 

3 

4 

5 

9,3^^lS 

9,584181 

9i3^A^h  , 

9,585^92 

9,585597 

9^58^?2.oi 

9,985904 

93985875 

9,985841 

9.9.85809 

9,985778 

9,985745 

9339^771 

93397509 

9,597845 

9  >3  985  85 

9,598919 

9  399411  i 

10,505229 

10,502594 

10,502154 

10,501517 
10  5oro8i 
10,500545 

9,422995 

9.415457 

9.413938 

934i440r8 

93414878 

93415347 

9,984944 

9,9849x0 

9,984875 

9,984842 

9j9848o8 

9,984774 

9,42^052 

9,428557 

9,429062 

9,429555 

9,420070 

9,420573 

*0,17*947 

*0,57*442 

10,570958 

10,570454 

*03179930 

10,579427 

5o 

19 

1  18 

It 

17 

55 

n 

•6 

7 

S 

9 

to 

9,385704 

9,587x07 

9,587709 

9,588210 

9,588711 

93985714 

9,985585 

9,985551 

9,985519 

^  9,9.85587 

9,599990  1 

9,400524 

9,401058 

9,40x591 

9,402124 

io,5oooiq 

10,59947^ 

10,598942 

10,598409 

10,597875 

93425815 

9,415283 

9,415850 

9.417217 

9,42.7^84 

9,984740- 

9,984705 

9,984572 

9,9845371 

9,984505 

93431075 

9343*177 

9,432079 

9,452580 

9>433o8o 

10,558925- 
lo  558425 
*0,557921 
10,567420 
10,555920 

14 

1.? 

13» 

1* 

10 

ft 

It 

r4 

9,589211 

9  58971 1 

9,590210 

9,590708 

9,591205 

9,985555 

93985525 

9,985491 

9 '985459 
9,985427 

9,402555 

9,405187 

9.403718 

9,404249 

*9,404778 

10,597344 

10,595815 

10,595282 

103I9I7I1 

17,591222 

9,418149 

9,418515 

9,419079^ 

9,419144 

9,420037 

9,984559 

93984531 

9,984500 

,9,984455 

9,984451 

93433180 

9,434080 

9343417? 
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9,970132  1 

?35^4177  I 
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9,334399 

9,972940 

9,361439 
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9,334638 

9,970103 

^3584335'I 

10,413443 

59 

Z 

9,33474^^ 

9,97^894 

9,361831 

10,438148 

9,55-+987 

9,970033 

9,584930 

10,41 3068 

58 

3 

9,333091 

9,972848 

9,362244 

10,43775^ 

9,535315 

9,970006 

9,585308 

10,414691 

57 

4 

9,333437 

9,972801 

9,362636 

10,437364 

9,535643 

9^9699V 

9,383686 

10  414314 

36 

S  1 

9,333782 

9,97^7  33 

9,363028 

10,436972 

19,5)  3971 

9  969909 

9,586062 

10.413938 

55 

9,33<3i29 

9,972709 

9,363419 

10,436380 

j - 

9,336299 

9,969860 

9,586439 

10,413561 

54 

7 

9,33^474 

9,972663 

9,363811 

10,436189 

9,536626 

9,969811 

9,586813 

10,413183 

53 

B 

9,336818 

9,972617 

9,364202- 

10  435798 

9,336933 

9,969762. 

9,387190 

10,412800 

52. 

9 

9,3371^^3 

9,972370 

9,364392 

10,433407 

,■9,337279 

9.9697^^ 

9,387366  1 

10,410434 

51 

10 

9,337307 

9,972524. 

9,364983 

10,423017 

9,337606 

1 

9,969669 

9,3-^7941 

10,412039 

50 

1 1 

9,337831 

9:,9l^Ml  ! 

9,563373 

10,434617 

’9,357932 

9,96961 6 

9,588316  ; 

10  411684 

49 

11 

9,338194 

9,972431 

9,363763 

10,434237 

9,538238 

9,9^9367 

9,388691 

10,411309 

48 

13 

9,338337 

9,9-72384 

9,366133 

10,433847 

19  538383 

9,969318 

9,389066 

10,410934 

47 

14 

9,338880 

9,972338 

9,366341 

10,433457 

9,338909 

93969469 

9,589440 

10,410360 

46 

9,339222 

9,972291 

9,566932 

10,433068 

9,559234 

9,969419 

9,389814 

10,410183 

4) 

9,3393^3 

9,972243 

9,367320 

10,432679 

9  559558 

9,969370 

9,590188 

10,409812  j 

44 

17 

9,339907 

9,972198 

9,367709 

10,432291 

,9,55^885 

93969321 

9^590561 

10,409438 

43 

18 

9,340249 

9,972131 

9,368097 

10,431901 

9,360207 

9,969272 

9j59o93  5 

10,409063 

42 

9,343390 

9,972103 

9,368486 

10,431314 

9,360331 

9,969223 

9,591308 

10,40.8692 

41 

10 

9,340931 

9,972038 

9,369873 

10,431126 

|9356o833 

9  969173  j 

9,591681 

10,408319 

40 

21 

9,341272 

9,972011 

9,369161 

10,430739 

^,361178 

^,969104 

9,590034 

10,407946  j 

39 

22 

9,341612 

9,971964 

9  369648 

10,430331 

9,361301 

9  969073 

9,390426 

10,407374 

38 

^3 

9,341933 

9^91^9^! 

9,360033 

10,429964 

,9,361824 

9,969023 

9,592798 

10,407201 

37 

^'4 

9  342292 

9  971870 

9,360422 

10,429378 

9,360146 

9,968976 

9,593170 

10,406829 

36 

9,342632 

9  971823 

9,560809 

10,429191 

'9,36i'^68 

9,968926 

^^593540 

10,406437 
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2^ 
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9,911776 

9,571195 
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9,362790 

9,968877 

9,593914 
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34 
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9,971729 

9,57158! 

10,428419 

9,363112 

9,968827 

9,594085 

10,403713 

33 

28 

9,343649 

9  971682 

9,5719^7 

10,428033 

:?3563433 

9,968777 

9,594656 

10,403344 

32- 

29 

9,343987 

9,971633 

9,572352 

10,427648 

9,363734 

9,^68728 

9.595007 

10,403073 

31 
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9,3443^3 

9,97158s 

9,572733 
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'9,564073 
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10,404602 

30 

31 
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9,971340 
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1 

10,404232 

29 

32 
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9,971493 

9,573507 

10,426492 

9^5647^6 

1 

9,968378 

9,596138 

10.403862 

28 

33 

9i343338 

9,971446 
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,9,563036 
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10,403492 

^7 

34 

9,343674 

9,971398 

9,574276 

10,413724 

9,563356 

9,968478 

9,596878 

10.403122 

26 

33 

9,346011 

[9,971331 

9,374660 

10,42  3340 
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9,597047 

10,402753 
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9,597616 
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24 

37 
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9,971236 

9,575427 
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9,968308 

9^597983 
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^3 

38 

9,347019 

9,971208 

9,373810 
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9,968278 
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9,971161 
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95709037 

13,290962 

54 

"10,3109,577 

9,658777 

95949419 

95709349 

10.190651 

53 

,11,3092^8 

9,659024 

959493  <^4 

9,709660 

10,190340 

51 

10,308938 

9/59271 

95949300 

95709971 

10,290029 

51 

10,308619 

9  ^59517 

95949135 

9,710282 

10,289718 

50 

10,308300 

9/59763 

9,949170 

95710593 

10,289407 

49 

101307981 

9,660009 

95949105 

9,710904 

10,289096 

48 

jo;30766i 

9,660255 

9,949040 

9,711214 

10,288785 

47 

10,307345 

9/60500 

9,948976 

95711515 

10,288475 

46 

10,307015 

9/60746 

95948910 

9,711836 

10,288164 

45 

10,306706 

9,660991 

9,948845 

9,7121.16 

10,287854 

44 

10,306388 

9,661136 

9,9487^0 

9,711456 

10,147544 

43 

10,306070 

9,661481 

9,948715 

9,712766 

10,187134 

41 

10,305751 

9/61716 

9,948650 

9,713076 

10,286924 

41 

10,305434 

9,661970 

95948584 

95713386 

10,286614 

40 

10,305117 

9,661214 

9,948519 

95713^95 

10,286305 

39 

10,304799 

9,662459 

95948453 

95714005 

10,185995 

38 

10,304481 

9,662702 

9,948388 

95714314 

10,185686 

37 

10,304164 

9/62947 

95948323 

95714624 

10,285376 

36 

10,303847 

9,663 19a 

9.948157 

95714933 

10,185067 

35 

'10,303530 

9,CCJ433 

9,948191 

95715141 

10,284758 

34 

10,303113 

9,663677 

9,948126 

95715550 

10,284449 

33 

10,301897 

9,663920 

9,948060 

95715859 

1(3,284140 

31 

10,30258a’ 

19/54163 

95947995 

9,716168 

10,283832 

31 

ia>3oii64 

9/64^06 

95947919 

9,716477 

10,283523 

30 

1  20,301947 

9/64648 

95947863 

9,716785 

10,283215 

19 

1  10,301631 

9  ,664891 

95947797 

9,717093 

10,282907 

28 

10,301315 

9/65153 

9594773^ 

9,717401 

10,282598 

^7 

10,300999 

9/65375 

9,947665 

.9,717709 

10,282290 

26 

J  10,300684 

9/65617 
1'^- - — 

95947599 

9,718017 

10,281983 

15 

.  i  10,300368 

9,665858 

9>947533 

9,718325 

10,281675 

24 

r  10,300051 

9,6^6100 

95937467. 

95718633 

10,281367 

13 

»  10,299737 

9/66341 

9,947401 

9,718940 

10,281060 

22 

^  10,199411 

9.CCC585 

9*947335 

9,719248 

10,280752 

2'I  ■ 

J  10,199107 

9,666824 

95947169 

95719555 

10,280445 

20 

i  10,198792 

9,667065 

9,947103  (  957^9862 

10,280138 

19 

k  10,198477 

9/67305 

95947136 

95720169 

10,279831 

18 

r  10,198163 

'9>667546 

95947070 

9,720476 

10,279514 

17 

’  10,297848 

(9,667786 

9,947004 

9,720783 

10,279217 

16 

5  10,197534 

'9  668026 

.9,946937 

9  721089 

10,278911 

15 

)  ’10,197119 

9,668266 

9,946871 

95711395 

10,178604 

14 

f  10,^96905 

'9»668  ^0^ 

9  ,,946804 

9,721702 

10,278198 

13 

1  10,196591 

9,668746 

9,946738 

9  711008 

10,27.7991 

11 

!,  10,196177 

'9,668.986 

9,946671 

9,721315 

10,277685 

II 

5  10,195964 

9,669115 

9,946604 

9  722611 

10,277379 

10 

'9,654808  j  9*3950458 
'9/55057  9,950394 
,9,655307  9,950330 
9/55556  9,950166 
1  9/55805  1  9,950101 


9,704350 
9  704663 
9,704976 
93705190 
9,705603 


10,195650 

10,195337 

10,195013 

10,194710 

10,194397 


9,656053  1  9,950138  L93705915 


9,656301  93950074 
9/56550  9,950009 


9,656799  93949945 


9,706118 

9,706541 

9,706853 


^'6<6^47  19.949381  19,707166 


9  66.9464  1  9,946537 
9/69703  9,94647^ 


9,669941  1  9,946404 

9,670181  19,946337 
9,670419  [  9,946170 


9,711917 

9.713131 

9,713538 

9,713843 

9,724149 


10,177073 

10,176768 

10,176462 

10,176156 

10,275851 


7 

6 


5 


10,194084 

105I93771 

10,293459 


9,670657 

9/70896 

9/71134 


10,19314c 


10,1918141  9,C77Co9 


9,946103 

9,946136 

9,946*69 

9,946001 

9,945935 


9,724454  1^0,275546 
9,724759  10,275240 


9,715065 
9,715369 
9  715674 


}  Sine  I  C<i-74«;- !  TangenI 


.10  27493  5 
10,174630 
10,274326 


Z 

I 

o 


1 


Degree 


Sine  )  /  Tangent,  j 


M 
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Degree  28. 

Degree  2q 

M  (  Sine  )  Co-fijte.  j  Tanget.  {  Co-tang 

Sine  1  ;  Tanget.  j  CB-/-4»e.  ? 

0 

I 

'  1 

4 

$ 

9/7i(fo9 

9y6jl^^7 

95^71084 

9,^713x1 

9,<?7if58 
9,67 17 

9^945935 

9,945858 

9,945800 

9/45733 

9,945<^<?^ 

93945598 

9,7  25^57  4 
95725979 

9,7x5x84 

9,725588 

9,7x5892 

'9,7x7197 

103X7432^ 

10,274021 

10,173815 

20,173412 

20,273107 

10,27x803 

9,585571 

1 9/8  9799 
9,585o27 
9,585254 
9/85482 
9,585709 

9,94181$ 

9,941745 

9,94167^ 

9,941609 

9,941/9 

9,9414^8 

^  9,74.375^ 

k  9,74405c 
1 9,7443  4^ 
^  9,744545 
9,744943 

9,745240 

^  1^,255248  50 
3  10255970  59 
*0,255572  7$ 
10,255377  57 
10,275057  56 

‘1  10,254750  5  5 

6 

7 

8 

9 

10 

9,(^7503x 

93^73x68 

9>^73yor 

9/73741 

9^^7^977 

9  945531 
939454<53 
9394539^ 
9,945328 

9,945x51 

9,727501 

9,727805 

9,72.8109 

9,7x^412 

9,72^15 

10,27x499 

10,27x195 

10,271891 

10,271587 

10,271x84 

9,585935 

9/87153 

9,587389 

9,587615 

9,587842 

9,941398 

9.941328 

9,941257 

9,941187 

9,94Hi5 

9*745538 

9,745835 

9,746132 

9,745429 

.9,746726 

'10,254462  54 
10,274157  7^ 
10,273858  72 
*0,253571  5i 

10,253274  j,7<5 

10,252977  49 

10^272580  48 
10,272384  47 
10,272087  ^ 
10,251791  47 

10,251497  44 
10,271199  4g 
10,250902  42 
10,150607  41 
10,250311  40 

II 

11 

14 

15 

9/742^13 

9/74448 
9, ^4^84 

9  574919 
9/75154 

9>945I93 

93945125 

9,945058 

9,944990 

9,9449x2 

9,7290x0 

9,729323 

9,7x95x5 

9,729929 

9,730231 

10,270980 
10,270577 
20,270374 
10,270070 
[  10,259757 

9,58 8059 
9,588295 
9,588523 
9/88747 
9,588972 

!  9,941045 
9  *94097  r 
9,940905 
9,940834 
9,940753 

9,747023 

9,747319 

9,747616 

9,747912 

9,748209 

9>748505 

9,748801 

9,749097 

9,749393 

9,749689 

i(? 

*7 

18 

I? 

xo 

9/75389 

9/755x3 

9/75^59 

9/75094 

9/753x8 

9^944854 

93944785 

9,944718 

9,9445'5o 

9,944582 

9,730535 

9,730838 

9,731141 

9,731443 

9,731745 

10,259454 

10,259152 

10,258859 

10,258555 

10,258254 

9/89198 

9/89421 

9,589548 

9,58^873 

9/90098 

9,940593 

9,9405x2 

9,940551 

9,940480 

9,940409 

XI 

14 

9/75/2 

9/75795 

9/77030 

9/77254 

9:>^77^7 

9,944514 

93^44^^ 

939H377 

9,944309 

9,944x41 

9,732048 

9,732351 

95732553 

9,732955 

9,733257 

10,2579  52 
10,257549 
10,257347 
10,257045 
10,255743 

9/903  23 

9/90548. 

9,590772 

9/90995 

9,591220 

9,940338 
9  940257 
9,940196 
9^940125 
9,940053 

9,749985 

9,750281 

9*750575 

9,750872 

9,751157 

10,270015  39 
10,249719  -38 
10,245^24  37 
10,249x28  35 

10,248833  37 

x<5 

2^7 

x8 

^9 

30 

9/77731 

9/77954 

9/78197 

9/78430 

9/78553 

9,944172 

9,944104 

9,944015 

9,943957 

9,943898 

9,733558 

957338^0 

9,734152 

9,7344^^3 

9  >7347^4 

10,255441 

10,255140 

10,255838 

10,25  5  537 

10,155235 

9,591444 

9/91558 

9/91892 

9*^9iiJ5 

?/9»33? 

9,9399^^ ' 

9,93991^ 

9,939840 

9,939768 

9,939^97 

9*751452 

9. ’7  51 757 
9,752052 
9,75^2347 
9*752542 

10,248738  34 
16,248243  331 
10,247948  32 
10,247573  31 
10,247358  30 

31 

3^. 

33 

34 

35 

.9,57889^ 

9/791x8 

9/70350 

9/79592 

^  5798x4 

93943^50 

93943751 

9,943592 

939435x4 

93943555 

9,735555 

9,7353^2 

9,735558 

9,735958 

9573^259 

10,254934 
10,254535 
10,2543 3x 
10,254031 
10,253731 

9,592.552 

9,592785 

9/93008 

9/93^31 

9/934/ 

959395^5 

9,939/4 

9,939482 

9,939410 

9,939339 

9,752937 

9,753231 

9,753525 

9,753820 
9,7 54'ri 5 

10,247053^  19  ‘ 

ic?,245769  28 
10,246474  27 
10,246180  25 
10,245887  25 

3^ 

37 

3S 

39 

40 

9/800/ 

93^80x88 

9/80/9 

9/807/ 

9  580981 

9,943485 

9-.9434t7 

93943348 

93943279 

9,943x10 

9,735570 

9,736870 

9,737171 

9,737472 

9,737772 

10,253430 

10,253136 

10,25x829 

10,252529 

IOj252229 

9,593575  1 
9,593898 
9,594120 
9/943  4i 
9,594554. 

9,939^57 

9,93919^ 

9,9391^3 

9*9390/ 

9,938980 

9  754409 
9,754703 
9,754997 

9,755291 

9,755584 

10,247791  24 

10,247297.. :  25 
50,247003  , 22 

10,244709'  i‘r 
10,244415  20 

41 

41 

43 

44 
4^ 

9,581213 

9/81443 

9/81574 

9/81904 

9/82135^ 

9,943141 

9  943^^72 
9,943003 

9,942933 

9,94x854 

9,738071 

9,738372 

9,738571 

9,738971 

9,739272 

10,251929 

10,2515x9 

10,251329 

10,2510^9 

10,250729 

9,694786  J 
9,595007 
9/9/i9 
9/9f4To 

9/95571 

9  938908 
9,938835 
9,938753 
9,938691 
9,938619 

9,755878. 
9,755172 
9,755455 
9,755759., 
9,757052  1 

10,244122  19 
10,243828  ts ; 

10,243535.  '17' 

10,243241.^  ;i/.i! 
10,242948  17 

4^ 

47 

48 

49 

50 

9/8235^ 

9/81/ j 
9/82825^ 

9  ^830/ 
9/83x84 

9,942795 

9,9427x5 

9,942555 

9,942587 

9,942517 

9,739570 

9,739870 

9,740159 

9,740458 

9,7407^7 

10,250430 

10,250130 

10,259532 

10,159233 

9*595892 

9,595113 

9/95334 
9,595554 
9/95774  .  ; 

9,938547 

9*93 

9,938402 

9,938330 

9*938257 

9,757345 

9  7575.3^ 

9  7  5793 1 
9.758224  ' 
9,758/7 

10,24265.5;  r4|^. 
10^242352;  ;I3^ 
10,24.1059. 
10,24177^  ;  11  ; 
10,241483.  [  to  ^ 

51 

^3 

f4 

9/83/4 

9/83743 

9/^972 

9/S4201 

9/84430 

9,942448 
9,942378 
9,942308 
9,942239 
9,94x159  . 

9,741055 

9,7423^5 

9,741554 

9,741952 

9,742x51 

10,258934 

10,258535 

10,258335 

10,258038 

10,257739 

9,595995 
9/97^1  ^ 

9,697435 

9/97554  , 
9/97874 

?, 938185 
i?,938ii2' 
9,938040  j 

9,937957 
9,937895  i 

9,758810 

9,759102 

?*759395 
9,759587.  ._ 

9,759979. 

10,241190'*  91 
10,2408981^  & 

10,240605  7 

10,240313.  5' 

10,240:5X1  I  7 

^7 

58 

59 

60 

9/84558 

9/84887 

?/85H5 

?/85343 

P/85571 

9,942099 

9,94x029 

9,941059 

9941889 

9,941819 

9,742559 

9,74x858 

9,74325^ 

9,743454 
?57437  5i 

10,257441 

10,257142 

10,255844 

10,255545 

10,255248 

9/98095 

9,698313 
9/98532 
9/98751  , 
9/98970 

9, *937822 

^,937749 

9,937575 

9*937503 

9,937/1 

9,750271 

9,750554 

9,750855 

9  7  51147 

9.751439' 

5o,2397-i8  ,  -4 
10,239435  ;  ^3^ 
10,239144 
10,238853;  .1- 
10,238751  0. 

\c<hjtne  ;  Sine  |  j  Tangent. 

Co- fine.  {  Sine  !  Co-tuni^  /  Tangent,  f  M 
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Degree  ^b. 
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i_ 

Degree  7o. 

Degree  71 

f 

M 

1  Snic 

}  Co-fine. 

}  Tanget. 

‘1  Co-tang. 

Sine 

1  Co-fine  !  Tangec. } 

♦ 

, 

1 

i 

0 

I 

Z 

3 

4 

9,^^98970 

9,(599189 

9)^99407 

9j(599<52(5 

9,^99844 

9,70oo6^z 

95937531 

95937458 
.  95937385 

95937312, 

95937238 

959571^5 

957^1439 

957^1731 

9,761013 

9.762314 

9,761606 

9,761897 

10,138561 

10,138169. 

10,237977 

10,137686 

10,23739^ 

10,137103 

9,711839 

9,711049 

9,7^^259 

9,712469 

9,712679 

|9,7i2<889 

9,93306c 

9^93-99^ 

9,93^914 

9,932838 

9,93^761 

9,93^685 

9  77877^ 
9,77906c 

9,77934^ 

9,779632 

9.779918 

9,780203 

1-  10,11122c 
io,2ic94c 
10,210654 
10,210368 
10,110001 
1  10,1197^^^ 

r[  60 

1  59 1 

i 

57j 

56 

55‘ 

6 

n 

t 

8 

i  9 
10 

9^700280 

9,700498 

•  9,70071(5 

9  ,7  00933 
9,701151 

f  95937092 
9,937019 

95936945 
9,936871 
9  93^799 

9,763188 

9,763479 

9,763770 

9,764061 

957^4352 

10,136811 
10,136511 
10,136130 
1^23  5939 
10,135648 

j9.,7i3o98 

,■9,713  308 
j9, 713517 
957i37i<^ 

9.713935 

1  9,931609 

9.932533 

9  93M57 
9,93^380 
9,93^304 

9,780489 

9,780775 

9,781060 

9,781346 

9.781631 

10,2195-11 
lo  119225- 
1 0,11 8940 
lo  218654 
lo  218369 

54 

53 

5^ 

51 

1  50 

II :  9,701 
iz  1  9,701585 
ij  9,70i83z 
14  9,70Z0l9 
115  j  9,7ozz3(^ 

9593(^725 
9,936651. 
9^93^578 
9593^505 
!  9593^434 

I  9,764643 

^>7^4933 

9,765214 

957<^55H 
: 957^5805 

I  1O5235357 
10,135067 
1O5134776 
10,234486 
10  234195 

9,714144 

9,714352 

9,7145^1 

9,7147^9 

9.714977 

9,932217 

9.932151 

9,931074 

9,931998 

9,931921 

9,781916 

9,781202 

9.7824815 

9,782771 

9,783055 

10,118084 
10,217799 
10,217514 
10,217229 
j.  10,216944 

49 

48 

47 

46 

45j 

I  <1 

17 

18 

19 

zo 

.  9,702452 

9,701659 

9,701885 

9,703101 

9^703317 

9593^3  57 
9,936284 

.9,936210 

9,936136 

9,936061 

9,766095 

95766385 

9,766675 

9  766965 
957<572-55 

10,133905 

10,133615 

10,135325 

10,133035 

10,131745 

9,715186 

9,715394 

9,715601 

9,715809 

9,716017 

9,931845 

9,^31768 

9,93-^91 

9,931614 

9,93^537 

j  9.783341 

9,783616 
9,783910 
9.78419  5< 
9  784479 

10,216659 

10,216374^ 

10,216090 

40,215805 

10,115520 

1  44 

43 

42 

41 

40 

Z 1 

zz 

2-3 

i4 

95703533 

9,703748 

9, 7039  (54 
9,704179  ^ 
9,704395 

95935988 

9593 59 H 
95935840 

9,935766 

9,935691 

957  ^7545 
9,767834 
9,768114 
9,768413 
9,768703 

10:132455 

10,132166 

10,131876 

10,131587 

io>3I197 

9,716114 

9,716431 

9,716639 

9,7^6846 

9,717053  1 

9.931460 

9,93^383 

9,931306 

9.93^^2.29 

9,931152 

9,784764 

9,785048 

9,785332. 

9,785616 

,9,785900 

10,215236 

10,2149^3, 

10,214668 

10,214384 

10,1140^9 

39 

38 

37 

3^ 

35 

z6 

27 

z8 

Z9 

50. 

9,704610 
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[  Co-fine  J 


✓  y  *  «  ^ 

9,844410 

9,844689 
9  844958  1  10,155041 


9  9:n‘)9^T^ 

9,911833 

9,84683^ 

10,153161 

54 

6  9,759851 

9,912744 

9,847107 

10,152892 

53 

4  -9,760031 

9,912655 

9,847376 

10,152624 

52 

3  9^760110 

9.912566 

9,847644 

10,152356 

51 

I  9:>760390 

9,912477 

^  ■  w 

9,847913 

10,152087 

50 

9  9i7^^S^9 

9,912388 

9,848181 

10,151819 

49 

7  9,760748 

9,912299 

9,848449 

10,151551 

48 

5  9,760917 

9,912210 

9,848717 

10,151283 

47 

4  9,761106 

9,912121 

9,848985 

10,151015 

46 

2  9,761285 

9,912031 

9,849254 

10,150746 

45 

0  9,761464 

9,911942 

9,849522 

10,150478 

44 

9  9,761642 

9,911853 

9,849789 

10,1 50214 

43 

8  9,761811 

9,911763 

9,850057 

10,149943 

42 

6  9,761999 

9,911674 

9,850325 

10,149675 

4^ 

^  9,761177 

19,911584 

9,850593 

10,149407 

40 

^  9,7^^31^ 

9,9 11%  5 

9,850861 

10,149139 

39 

5  9,7^^S34 

9,911405 

9,851128 

10,148872 

38 

9,762712 

9,911315 

9,851396 

10,148604 

37 

9,762889 

9,911226 

9,851664 

10,148336 

36 

9,763067 

9,911136 

9,851931 

10,148069 

35 

9,763245 

9,911046 

9,852199 

10,147801 

34 

9^763422 

9,910956 

9,852466 

10,147534 

33 

9  •763  599  : 

9,910866 

,9,852731 

10,147267 

32^ 

9^7^3777 

9,910776 

9,853001 

10,^46999 

31 

'  9,763954 

9,91o68<5 

9,853268 

10,146732 

30 

9,764131 

9*910596 

9,853632 

- 

10,146465 

2? 

9,764308 

9,910506 

9,853802 

10,146198 

28 

.  9-764485 

9,910415 

9  >8  54069 

^o,,I4593o 

27- 

9,764661 

9,910325 

9,854336 

,10,145664 

16 

9,764838 

9,910235 

9,854603 

io.14539  7 

25 

9,765015 

9,910144 

9,854870 

10,145130 

24 

9,765191 

9,910054 

9,855137 

10,144863 

23 

9,765367 

9,909963 

9,855404 

10,144596 

2.2 

9,765544 

9,909873. 

9,355671 

X«,T44329 

21 

9,765720 

9,909782 

9,855937 

10,144063 

20 

9ir^$H6 

9,909691 

9,856204 

10,143796 

i9 

9,766071 

9,909601 

9,8)6471 

10,^43529 

18 

9,766147 

9,909510 

9,856737  , 

10,143  263 

17 

9,766413 

9,909419 

9,857004, 

^  03142996 

16 

9,766598 

9%o932.8 

9,857270- 

19,142730 

iS 

9,766774 

9,909237  ; 

9^7^37 

lo-f  1 4^4^^ 

14 

9,766949 

9,909146 

103-^42197 

^3 

'9,767124 

9,909^55  , 

10,141931 

la 

9,767199 

9,9o%64; 

10,141664 

il. 

|9,767474 

9,908873 

9,858602 

10,141398 

10 

'9,767649  1 

9,908781 

9,858868 : 

10,141132. . 

9 

9,767814 

9,908690 

9,859134 

10,140866 

8 

9,767997 

9,908599. 

9,859400 

10,140600 

7 

'9,768173 

9,908507 

9,859666 

10,140334 

6 

9,768348 

j  .  - 

9,908416 

9,859932 

10,140068 

5 

^9768511 

9,908324 

9,860198 

10,139802 

4 

'9,768696 

9,908233 

9,860464 

10,139536 

3 

,9,768871 

9,908141 

9,860730 

10,139270 

2 

9,769045 

9,908049 

9,860995 

10,139005 

I 

'9  769219 

9,907958 

9,861261 

10,138739 

0 

1  1 

Sine 

Tangent,  | 

M 

Degree 


.  Degree  54. 


H 


ARMONICON  CvOELESTE. 


Decree  ^6. 


Degree 


Mi 

Sine  1 

Co'Jine-  { 

Tangct, 

0 

9,7(59219 

?  >907958  5 

?,85i25i  I 

I 

9?7^9392 

^,907855 

7,851527  I 

2 

9,769566 

?,907774 

7,851792  1 

3 

9,759740 

^,907582 

^,852058  ^ 

4 

9j7^99^3 

9,907590 

9,862323  ] 

5 

9,770087 

9,907498 

9,852589 

6 

9}77°?'^o 

9,907405 

7,852854!  1 

7  . 

9^770433 

9  907314 

863119  1 

8 

9,77o5o5 

9,907221 

9,853385 

9 

9,907129 

9,853550 

10 

9,770952 

9,907037 

9,86391? 

II 

9,771125 

9,9059451  9,854180 

12 

9,771298 

9,905852  i 

9,854445 

13 

93771470 

9,905750 

9,864710 

14 

9,771543 

9,906557 

9,864975 

15 

9,77181? 

9,905574 

9,855240 

16 

9,905482 

9,855505 

17 

9:m‘^^S9 

9,906389 

9,865770 

18 

93772-33^ 

9,905295 

9,866035 

19 

9^772-503 

9,905203 

9,866300 

20 

9,772575 

9,905111 

9,866564 

21 

9,772847 

9,9o5oi8 

9,866829 

22 

9,773018 

9,9059^5 

9,867094 

23 

9,773190 

9,90?83i 

9,867358 

24 

937733^1 

9  905738 

9,867623 

25 

9,773533 

9,905645 

9,867887 

9,773704 

93905551 

9,868152 

2-7 

9:nn^is 

93905459 

9,868416 

28 

9,774045 

9,?o53«5 

9,863680 

29 

9,774217 

9,905272 

9,8^?94( 

30 

9,774388 

1  93905179 

9,869209 

31 

9^1lW^ 

9,905085 

9,864773 

3^ 

9’m^7‘^9 

9,904992 

9,867337 

33 

9  <17^^99 

9,994898 

9,870001 

34 

9,77507^ 

9,904804 

9,870265 

35 

9,775240 

9,904711 

9,870529 

3^ 

9,775410 

9,904617 

9,870793 

37 

9,775580 

9,904523 

9,871057 

38 

93775750 

9,904429 

9,871321 

39 

9,775920 

9,904335 

9,871585 

40 

9,775090 

9,904241 

9,871849 

41 

1 

9377^259 

9,904147 

9,872H2 

42 

93775429 

9,904053 

9,872376 

43 

9,775598 

93903959 

9,872640 

44 

9,77  5f  58 

9,903854 

9,872903 

45 

93776937 

9,903770 

9,873167 

4^  1  9^77710^ 

9,903676 

9,^73430 

47 

93777275 

9,903581 

9,873594 

48 

9,777444 

9,903485 

9*873^57 

49 

9,777513 

9,903391 

‘  9,874^20 

50 

9*777781 

19,903298 

9,814484 

51 

9,777950 

9,903203 

93874747 

:  52 

9,778119 

9,903108 

9,875010 

53 

9,778287 

9,903013 

9,875273 

54 

9,77^^455 

9  902919 

93875536 

55 

9,778513 

9,902814 

9.875799 

5^ 

9,778792 

'  9,902729 

9,876063 

57 

9,79^8950 

9,902534 

9,876325 

58 

9,779129 

9.902539 

9,875589 

.  59 

9,779295 

9  902444 

9,875851 

60 

9,7-59463 

9x902349 

9,877114 

1  

1  Sine 

1 

10,135554 

10,135289 

10,135024 

10,134759 


10,134495 

io_,i3423o 

10,1339^5 

10,133700 

10,13343^ 

"%,■  I  ■ 

10,133171 

10,13290^ 

10,132^42 

10,132377 

10,132113 


10,131^48 

10,131584 

10,131320 

10,131055 

10,130791 


10,130527 

10^130263 

10,129999 

10,129735 

10,129471 

4 

10,129207 

10,128943 

10,128^79 

10,128415 

10,128151 


sine  I 

Co-fine  1  Tangec.  j 

Co-tang-  [ 

93779463 

?, 902349 

?  ,8771 14 

JO. 122885 

5o 

93779631 

9,902253 

?,877377 

10,122623 

59 

93779798 

9,902158 

9  877640 

10,122360 

58 

93779965 

9,902063 

9,877903 

10,122097 

57 

9,780133 

9,901967 

9,878 15< 

10,121834 

56 

9,780300  1 

9,901872 

9  878428 

10,121572 

55 

9,780467 

9,901775 

9,878591 

10^121309 

54 

9,780534 

93901581 

9.878953 

10,121047 

53 

9,780801 

9,901585 

9,879216 

10,120784 

52 

9,780958 

9,901488 

9,879478 

10,120522 

51 

9,781134  19,901391 

9,879741 

10,120259 

50 

9,781301 

9,901298  1 

9,880003 

10,119997 

49 

9,781467 

9,901202  1 

9,880255 

10,119734 

48 

9,781534 

9, 901106 

9.880528 

10,119472 

47 

9,781800 

9,901010 

9,880790 

10,119210 

46 

9,781955 

9,900914 

9,881052 

10,118948 

45 

9,782132 

9,900818 

9,881314 

lo,ii8585  1 

44 

9,782298 

9.900722 

9,881575 

10,118424 

43 

9,782464 

9,900626 

9,881839 

io,ii8i5i 

42 

9,782690 

9,900529 

9,882101 

10,117899 

41 

9,782795 

9,900433 

9,8813^3 

10,117637 

40 

9,782951 

9.900337  1 

9,882625  { 

10,117375  j 

39 

93783127 

9,900240 

9,882885  1 

10,117114 

38 

9,783292 

9,900144 

9,883148 

10,116852 

37 

937^3457 

9,900047 

9,883410 

10,116590 

36 

93783623 

/ 

9,899951 

9,883572 

10,116328 

35 

9,783788 

9,899854 

3,883934 1 

Io,il5o55 

34 

^,783953 

9,899757 

9,884195 

10,115805 

33 

9,784118 

9,899550 

9,884457 

10,115543 

•31 

9,784282 

9,899563 

9,884719 

10,115281 

31 

9,784447 

9,899467 

9,884980 

10,115020 

30 

9,784616 

9,899370 

9,885242 

10,114758 

29 

9,784776 

9,899273 

9,885503 

10,114497 

28 

9,784941 

9,899175 

9,88?76? 

10,114235 

2-7 

9.785105 

9,899078 

9,885oi5 

10,113974 

25 

9,785269 

9,898981 

9,886288 

10,113712 

^5 

9,785433 

9.8^8884 

9,885549 

10,113451 

24 

9,785591 

9,898787 

9, 885810 

10,113190 

^3 

9,785761 

9,898689 

9,887072 

10,111928 

22 

/  9,785925 

9,898592 

9,887333 

10,112657 

21 

9,786088 

9.898494 

9,887594 

10,112406 

20 

9,785252 

9  898397 

9,8878?? 

10,112145 

19 

9,786416 

9,898299 

9, 888115 

10,111884 

18 

9,785579 

9,898201 

9,888377 

10,111623 

17 

9,786742 

9,898104 

9,888638 

10,111362 

i5 

9,786909 

9,898006 

9,888899 

10,111101 

^^15 

9,787059 

9,897908 

9  889160 

10,110840 

14 

9,787232 

9,897810 

9,089411 

10,110579 

13 

9,78739? 

9.897112 

9,889682 

10,110318 

12 

9,787557 

9,897614 

9,889943 

10,110057 

11 

9,787720 

1  9.897516 

9.890204 

10,109795 

10 

9.787883 

^9741^ 

9,890465 

10,109535 

9 

,  9,788045 

9,897320 

9j8i?072  5 

10,109175 

8 

9,788208 

9,897222 

9,890985 

10,109014 

7 

9,788370 

9,897123 

9  891247 

j  10,108753 

6 

9,788531 

9,897025 

9,891507 

1 10,108493 

5 

7  9,788594 

9,895926 

9,891768 

10,108232 

4 

J  9,788856 

9,895828 

9,892028 

10,107972 

3 

[|  9,789018 

9,896725; 

9,^9228^ 

10,107711 

2 

9,78918c 

9,85?553I 

9,892545 

10,107451 

I 

5  9,789342 

9,896532 

9^89i8ic 

16,10719c 

)  0 

t 

1  Sine 

j  Qo-ung- }  Tangent  j  Iv1 

Degree  s 


Degree 

?8- 

.Degree  39 

m; 

Sine  ) 

Co-fifie-  { 

Tangec.  J 

Co^ttung. 

>  Sine  { 

Co-jine 

j  Taiiget. 

Co- tafia.  1 

o 

I 

z 

3 

4 

5  , 

?5789342« 

?,7^9f04 

9,7896^5: 

9,789827 

9,789988 

9,790149 

7,896532 

^389^43  3 
9,896335 

9  896236 
9,896137 
9,896038 

9,892810 

9,893070 

9,893330 

9,893591 

9,893851 

9,894111 

10,107190 

10,106930 

103I06669 

10,106409 

10,106149 

10^105889 

9,798872 

9,799028 

9,799184 

9  99119 
9.799495 

9,799^^51 

9,890503 

9,890400 

9,890298 

9,890195 

9,890093 

9.889990 

9,908369 

9,908627 

9,908886 

9,909144 

9  909402 
9,909660 

10,091631 

10,091373 
10,091114 
10,090856  * 
10,090598 
10,090340 

60 

59 

58 

57 

5^ 

'55j 

6  i 

7 

8 

r 

9 

lo 

9,790310 

9,790471 

9,790^32 

9^790793 

9,7909^4 

9,^95939 

9,895840 

9,895741 

9,895641 

93895542 

9,894371 

9,894632 

9,894892 

9,895152 

9,895412 

10,105628 

10,105368 

10,105108 

10,104848 

10,104588 

9,799806 

9,7999^1 

9,800117 

9,800172 

9,800427 

9,889888 

9,889785 

9,889682 

9,889579 

9,889476 

9,909918  j 
9,910176 

9.910435 

9,910693 

9,910951 

10,090081 

10,089823 

10,089565 

10,089307 

I03089049 

54 

53 

52 

51 

5d 

.11 

IZ 

13 

14 
If 

9,791115 

9j79^^7f 

9,79143^ 

9,791596 

9,791756 

9,895443  , 
9,895343 

9,895244 

9,895144 

9,895045 

9,895672 : 

9,^95932 

9,896192 

9,896452 

9,896712 

10J043  28 
10,104068 
10,103808 
10^103548 
10,103288 

9,800582 

9.800737 

9,800892 

9,801047 

9,801201 

9,889374 

9,889271 

9,889167 

9,889064 

9,888961 

9.911209 

9,911467 

9,911724 

9,911982 

9  912240 

10,088791 

10,088533 

10,088275 

10,088017 

10,087760 

49| 

48 

47 

46 

45 

16 

17 

18 

19 

20 

9>79i9i7 

93791077 

93792-2-37 

93792397 

937925^7 

9,894945 

9,^4846 

9,8^4746 

9,894646 

9,89454^ 

9,896971 

9,897231 

9,897491 

9,897751 

9,898010 

10,103028 

10,102769 

10,102509 

10,102249 

10,101990 

9.801356 

9,801510 

9,801665 

9,801819 

9.801973 

9,8888  58 
9,888755 
9,888651 

9,888548 

9,888444 

9,912498 

9  91^75^ 
9.913014 

9  913^71 
9.9^3519 

10,087502 

10,087244 

10,086986 

1 0,086729 
10,086471 

44 

43 

41 

41 

40 

21 

22 

2-3 

24 

Z-f 

9,792716 

9,792876 

9379303^ 

93793195 

93793354 

9,894446 

9.89^1346 

9,894246 

9,894146 

9,894046 

9,898270 

9,898530 

9,898789 

9,899049 

9,899308 

10,101730 

10,101470 

10,101211 

10,100951 

10,100692 

9,802127 

9,802282 

9,802435 

9,802589 

9,802743 

9,888341 

9,888237 

9,888133 

9,888030 

9,887926 

9,913787 

9  914044 

9,914302 

9,914560 

9,914817 

10,086213 

10,085956 

10,085698 

10,085440 

10,085183 

39 

38 

37 

36 

35 

z6 

2-7 

28 

29 

30 

93793513  1 

9,793675  1 
9,793832 

93793991 

93794149 

9,893946 

9,895845 

9,895745 

9,893645 

9,893544 

9,899568 

9,899827 

9,900086 

9,900346 

1 9,900605 

10,100432 
10,100173 
10,099913 
10,099654 
i  10.099395 

9,802897 

9,803050 

9,803204 

9.803357 

9,803510 

9,887822 

9,887718 

9,887614 

9.887510 

9,887406 

9.915075 

9.91533^ 

9.9^5590 

9,915847 

9,916104 

10,084925 

10,084668 

10,084410 

10,084153 

10,083895 

34 

33 

32 

31 

30 

3^ 

3^ 

33 

34 
3f 

9,794308 

9,7944^57 

9,794626 

9,794784 

1  9*794942 

9,893444 

9,893343 

9,893243 

9,893142 

9,893041 

9,900864 

9,901124 

9,901383 

9,901642 

9,901901 

10,099135 

1  10,098876 
10,098617 

1  IO5O98358 
j  10,098099 

9,803664 

9,803817 

9,803970 

9,804123 

9,804276 

9.887302 

9,887198 

9,887093 

9,887989 

9,886884 

9,916362 

9,916619 

9,916876 

9J917134 

9i9^1l9i 

10,083638 

10,083381 

10,083123 

10,082866 

10,082609 

29 

28 

^7 

26 

25 

3^ 

37 

38 

39 

40 

9,795101 
9  795259 
93795417 

93795575 

9,795733 

* 

9,892940 

9^892839 

9,892738 
9,892637 
!  9,892536 

9,9021 60 
9,902419 
9,902678 
9,902937 

1 9*903196 

10,097839 

10,097580 

10,097321 

10,097062 

10,096803 

9,804428 

9^804581 

9,804734 

9,804886 

9.805038 

.9,886780 

9,886675 

9,886571 

9^886466 

9,886361 

1  9,917^48 
9.917905 
9,918162 
9,918420 

9i9lS6-;y 

10,0823^1 

10,082091 

10,081837' 

10,081580 

10,081323 

24 

23 

22 

21 

20 

41 

42 

43 

44 
4f 

9,795891 

9,796049 

9,796206 

9,79^3^4 

9,796521 

9,892435 

9,892334 

9,892233 

9,892132 

1 9,892030 

9,903455 
9,903714 
9.903973 
9  904232 

9,904491 

10,096544 

10,096285 

10,096027 

10,095768 

10,095509 

9,805191 

9,805343 

9,805495 

9,805647 

9,805799 

9,886257 

9,886152 

9,886®47 

9,885941 

9,885837 

9,918934 

9,919191 

9,919448 

9,919705 

9,919962 

10,081066 
10,080809 
10  080552 
10.080295 
10,080038 

19 

18 

17 

16 

15 

4^ 

47 

48 

49 
fo 

9,796678 

9,796836 

9,796993 

937'97I5o 

9,797307 

9,891929 

9,891827 

9,891726 

9,891624 

19,891522 

9,904750 

9,905008 

9,905267 

9,905526 

9,905784 

10,095250 

10,094991 

10.094733 

10,094474 

10,094215 

9,805951 

9,806103 

9,806254 

9,806406 

9,806557 

9,885732 

9,885627 

9,885521 

9,885416 

9,885311 

9,920219 

9,92047^ 

9,920733 

9,920990 

9,921247 

10.079731 
10,079524 
10,079267 
10,07  9010 

10,078753 

I14 

13 

12 

I  I 

10 

f3 

f4 

ff 

9,7974^4 

9  797621 
9,797777 
9  797934 
1  9,79809.1 

9,891421 

9,891319 

9,891217 

9,891115 

9,891013 

1 9,906043 

1 9,906302 
9,906560 
9  906819 
1 9,907077 

i  10,093957 

1  10,093698 
1  10,093440 
1  10/393181 
1  10,092923 

9,806709 

19,806860 

1  9,807011 
9,807162 

[9)807314 

'  9,885205 
9,885100 
9  884994 
9,884889 

9,884783 

9:9 ’-I  503 

9,921760 

9,922017 

9,922274 

9,911530 

10,078496 

10,078240 

10,077983 

•  ^0.^777^^ 
10,077469 

9 

8 

7 

6 

5 

9,807464 

[  9,807615 
^  9.8077^^ 
^  9.867917 

^  9,808067 

1  9,884677 

9  884572- 

9,884466 

9,88436c 

(9,88425^ 

9,922787 

9,923044 

9,923300 

9,923557 
T  9,923^13 

10.^77213 

10  076956 

10,076699 

10,076443 

10,076186 

^6 

f7 

f8 

f9 

<0 

9,798247 

9,798403 

9,798560 

9,798716 

0,7g8?i72 

1 9,890911 
9,890809 
9,890707 
5,89(^605 
9  800501 

9  90733^ 

9,90759^ 

9,907852 

9.90811] 

9,90836$ 

r  10,09266$ 
io,09240< 
10,09214^ 
10,09188$ 
}  .10,09163 

4 

3 

I 

0 

00 

1  Co- Rite 

!  Sine 

1  Co-tan^ 

1  Tangent 

{  Sine 

}  Co-Ung. 

]  icin^cnt, 

j  M 

1  Vy  I' 

1  _ 

Degree  51. 

uegree  50. 

__  .  - - - -  "  '»  ■'  , 

A  R  MON  I  CON  COELESTE. 


Degree  40. 

M 

f  Sine 

I  Co'Jtne- 

j  Tanget 

,  j  Co'tang. 

0 

^,SzSo6j 

9,884254 

1 9,92-3813 

10,076186 

I 

9,8o8zi8 

9,884148 

9,924070 

10,075930 

Z 

9,808368 

9,884042 

9,9^432.7 

10,075673 

3 

;  95808519 

9,883936 

9,92-4583 

10,075417 

4 

9,808669 

9,883829 

9,924839 

10,075160 

5 

9,8o88i9 

9,883723 

9,925096 

10,074904 

9,808969 

9,883617 

9,9^535^ 

10,074647 

7 

9,8j9ir9 

9,883510 

9,925609 

10,074391 

8 

9j8o9z69 

9,883404 

9,9^5865 

10,074135 

93809419 

9,883297 

9,926121 

10,073878 

10 

9,809569 

9,883191 

9,926378 

10,073622 

1 1 

9,809718 

9  883084 

9,926634 

10^073366 

IZ 

9,809868 

9,882977 

9,926890 

10,073110 

13 

9,810017 

9,88-2871 

9,927147 

10,072853 

14 

9, 810166 

9,882764 

9,927403 

10,072597 

9,810316 

9,882657 

9,927659 

10,072341 

!  9,810465 

9,882550. 

9,927915 

10,072085 

17 

9,810614 

9,882443 

9,928171 

10,071829 

18 

9,810763 

9,882336 

9,928427 

10,071573 

9,8ic9IZ 

9,882228 

9,928683 

10,071317 

zo 

9,810061 

9,882121 

9,928940 

10,071060 

ZI 

9,8iizio 

9,882014 

9,929196 

10,070804 

zz 

9,811358 

9  881907 

9,929452 

10,070548 

^3 

9,811506 

9,881799 

9,929708 

10,070292 

Z4 

9,811655 

9^881692 

9,929964 

10,070036 

9,811804 

9,881584 

9,930219 

10,069781 

Z(^ 

9,8ii95z 

9,881477 

9,930475 

10,069525 

2-7 

9,8  izioo 

9  881369 

9,930731 

10,069269 

z8 

9,81x248 

9,881261 

9,930987 

10,069013 

z^ 

9,812396 

9,881153 

93931245 

10,068757 

,30 

9,812544 

9,881045 

93931499 

10,068501 

31' 

9 ,812692 

9,880937 

93931755 

10,068245 

32- 

9,812840 

9,880829 

9,932010 

10,067989 . 

33 

9,812988 

9,880721 

9,932266 

10,067734 

34 

9,813135 

9,880613 

9,932522 

10,067478 

35 

9,813283 

9,880505 

9,932778 

10,067222 

3<^ 

9,^13430 

9,880397 

93933033 

1 0,066^67 

37 

9,813578 

9,880289 

9,933289 

10,066711 

38 

9,8137^5 

9,8Soi8b' 

9,933545 

10,066455 

39 

9,813872 

9,880072 ' 

9,933^00 

io,o66ioo 

9,814019 

9,879963 

9,934056 

10,065944 

41 

9,814166 

9,879855 

9,934311 

iOjo656'88 

4Z 

9,814313 

9,879746 

9,934567 

10,065433 

43 

9,814460 

9,879637 

9,934822 

10,065177 

44 

9,814607 

9,879529 

9,935078 

10,064922 

4H 

9  814753 

9,879420 

9.935335  , 

10,064666 

4^> 

9,814900 

9,879311 

9>935589 

10,064411 

47: 

9,81 5046 

9,879202 

9,935844 

:  1 0,0641  56 

48 

9,8i^ip3 

9,879093 

9,936100 

10,063900 

49 

9,8^5339 

9,878984 

9,936355 

10,063645 

50 

9,815485 

9,878875 

9  936616“  j 

10,063389  , 

51 

9,815631 

9  878766 

9,936866 

10,06^134 

52- 

9,815777 

9,878656 

9,937121 

10,06^879^ 

53 

9.815923 

9,878547 

9,937376 

10,062623 

54 

9,816069 

9.878438 

9  937632 

10,062368 

|55 

i 

9,816215 

9,^78328 

9,937827 

10,062113 

16 

9,816361 

9,878219 

9,938142 

10,061858 

9  / 

9,816506 

9,878109 

9,938397 

10,061^02 

58 

9,816652 

9,877999 

9,938653 

Io,o6l  ?47 

59 

9  816797 

9,877890 

9,938908 

10,061092 

6  :> 

9,81694^ 

9,877780 

9,939163 

10,060837'' 

Co-f. 


'me 


Sine 


Degree  49. 


Degree  41. 

Sine  i  Co-fine  j  Tanget.  j  Co-tang.  [ 

93816943 

9,817088 

93217233 

9,817378 

9,817523 

9,817668 
— . 

9,877780 
9,877670 
9,877560 
9,877450 
9,^77340 
i  9,8772-30 

9,939I<^3 

9,939418 

9,939^73 
9,939918 
9,940183 
,  9,940438 

10,060837 

10,060582 

10,060327 

10,060072 

10,059816 

10,059562 

60 

59 

58 

^7 

9,817813 

19,817958 

'9,818103 

19,818247 

9,818392 

9,877120 

9,877009 

9,876899 

9,876789 

9,876678 

9,9406^3 

9,9409-18 

9,941103 

9,941458 

9,941713 

10,059307 

10,059052 

10,058797 

10,058542 

10,058287 

54 

n 

V- 

51 

9>8 18536 
9,818681 
9,818815 

9.818969 
9,818113 , 

9 ,876568 
9,876457 
9,876347 
9,876236 
9,876125 

9,9419^8 

9j942i23 

9,94147^ 

9^941733 

.9^9-42983- 

10,0580^2- 

10,057777 

1O3057522 

10,057267 

yro,o57oi2 

49’ 

48 

47 

46 

45 

9,819257 

93819401 

9,819545 

9,819689 

9,819832 

9,876014 

9,875904 

9,875793 

9,875682 

9,875571 

9,9431^ 

9,9434>4j: 

9,943751 

9,944007 

9,9441^1 

10,056757 

10,056502 

10,0562.^8 

10,055993 

10,055738 

44 

43 

42 

41 

40 

9,819976 
9,820119 
9,820263 
*9  820406 
^9,820549 

9,875459 

9,875348 

9,875137 

9,875125 

9,875014 

9,944517 

9,944771 

9,945026 

9,945181 

9945535 

10,055483 

10,055229 

10,054974 

10,054719 

10,054464 

38 

37 

3^ 

35 

34 

33 

3^ 

31: 

30 

,5>382'C693 

9,820836 

j9,820979 

19,821122 

9,821264 

j - 

9,874903 

9,874791 

9,874679 

9,874568 

9,874456 

9,945790 

9,946045 

9,94^199 

9,94^554 

9,946808 

10,054210 

^<5^0^95^ 

10,053701 

10,053446 

10,053192 

9  821550 
19,821692 
'9,821835 

9i8zi977 

9,874344 

9,874232 

9,874120 

9,874008 

9,873896 

9,947063 

9,947317 

9,947571 

9,947826 

9,948081 

10,052937 

10^052682 

10,05242^ 

10,052173 

10,051919 

29 

28 

27 

26 

^5 

9,822120 

|9 ,822262 
9,822404 
19^822546 

'93822688 

9,873784 

9,873672 

9,873560 

9,873447 

9^873^35 

9,948335 

9,948590 

9,948844 

9,949099 

9,949353 

10,051664 

10,051410 

10,051156 

10,050901 

10,050647 

24 

^3 

22 

21 

20 

93822830 

9,822972 

9,823114 

8132-55 

^,8133^7 

9.873  j[23 
9,873110 
9,872998^ 
9,87288V 

9,872772 

9,949^07 
9,949862 
9,9501 1 
9,9503/0 
9,950625 

10,050393 

IO3050138 

10,049884 

10,049630 

10,049375 

• 

19 

18 

17 

16 

15 

9,823538 

9,823680 

9,823821 

9  8z^p6z 

9,824104 

i 

9,872659 

9,872546 

9,872434 

9,872321 

9,872208 

9,950879 

9,951133 

9,951388 
9,9  51  <542 

9,951896 

10,049121 

10,048867 

10,048612 

10,048358 

1 0,048  lO.^ 

,  J 

14 

13 

12 

II 

lo 

9,824245 

9,824386 

9,824527 

9,824667 

9,824808 

9,872094 

9,871981 

9,871868 

9.871755 

9,871641 

9,952150 

9,952404 

9,951659 

9,952913 

9,9531^7 

10,047850 

10,047575 

10,047341 

.1 0,04708-^ 
10,046833 

9 

8 

7  . 
6 

5 

9,824949 

9,825090 

^,825230 

9,825370 

^>82^511 

9,871528 

9,871414 

9,871301 

9_,87ri87 

9,871073 

9,953421 

9,95^675 

9,953929 

9^954183 

9,954437 

10,046579 

10,046325 

10,046071 

10,045817 

10,045  56'3 

4  . 
3 

2  - : 

1 

I 

6 

to- fine  {  Sine  Tangent  |  M 

1  Degree  48. 

Degree  '42. 

M, 

Sine  1 

Co-fine^  j 

Tangec.  | 

Co-tang^ 

0 

9,825511 

9,871073 

9.954437 

10,045562 

I 

9,825651 

9,870950 

9,954691 

10,045308 

9,825791 

9,870845 

9.954945 

10,041054  > 

9,8259.31 

9  870732 

9.955199 

103044800 

4 

9382^^071 

9,870618 

9.955453 

10,044546 

5 

9,82(5211 

9,870504 

9,9^5707 

io.,o44292 

6\ 

9,82^351 

9,870390 

9.955951 

10,044038 

7 

9,82^491 

9,870275 

9,955215 

10,043784 

8 

9,82d?f?3i 

9,870161 

9.955459 

10,043531 

9 

9,82^r770 

9,870047 

9.9^57^3 

10,0432.75 

10 

9,82(5910 

9,8«9?33 

9.9^5977 

10,043023 

II 

9,827049 

9,869818 

9.9^7^31 

10,042769 

IZ 

•9,827189 

9,869704 

9.9^7485 

10,94^515 

13 

9,827328 

9,869589. 

,9.957739 

10,0422.61 

14 

9,8274^^7 

9,869474 

9.957993 

10,042007 

15 

9,827^0^ 

9,869360 

9,958245 

10,0417.53 

16  \ 

9,827745  ' 

9,869245 

9,958500 

10,041500 

17 

9,827884 

9,869130 

9.958754 

10,041246 

18 

9,828023 

9,869015 

9,959008 

10,040992 

19 

9,8281^2 

9,86890s 

9.959262 

10,040738 

10 

9,8  28301 

9,868785 

9.95951 5 

10,040485 

ZI 

9,828439 

9,868670 ! 

9.959759 

10,040231 

Z2 

9,828578 

9,960023 

10.03^977 

2-3 

9,828715 

9,868439 

9,960277 

10,039723 

24 

9,8i8ii55 

9,868324 

9,960530 

10,039459 

9,828993 

9,868209 

9,962784 

10,039216 

2^ 

9,829131  j 

9,868093 

^,961038 

10,038962 

i7 

9,829259 

9,867978 

9,961291 

10,038608 

28 

9,829407 

9,857862 

9.95154^ 

10,038451 

29 

95^2,9545 

9,867747 

9,961799 

10,038201 

30 

9,829583 

9,8«7tf3i 

9,962052 

10.037947 

31 

9,829821 

9.8i57Jif 

9,962306 

10,037694 

3^ 

9,829959 

9^^7199 

9,962560 

10,037440 

33 

9,830095 

9,867283 

9,962813 

10,037187 

34 

9,830234 

9*867167 

9,963067 

10,036933 

3^ 

95830372. 

9,867051 

9,9fi33iO 

10,036680 

3<^ 

9,830509 

9,866935 

9.9^3574 

10,036426 

37 

9,830546 

9,866819 

9,963827 

10,036173 

38 

9,830784 

9^866703 

9,964081 

10,035919 

39 

9,830921 

9,8^6586 

9.954335 

10,035665 

40 

9,831058 

j  9,8664^ 

9,964588 

10,035412 

41  9,831195 

9,866353 

9,964842 

10,035158 

42 

9583133^ 

9,866237 

9.955095 

10,03490^ 

43 

9,831459 

9,865i20 

9.965348 

10,034652 

44 

9,83i5o5 

9,866004 

9,965602 

10,0343^8 

45 

9,831742 

9,865887 

9,965855 

10,034144 

4^ 

9,831879 

9,865770 

9,966109 

10.033891 

47 

9,832015 

9,865653 

9,969362 

10,033638 

48 

9,832152 

9,865535 

9,966616 

10,033384 

49 

9,832288 

9,855419 

9  966869 

10,033131 

50 

9,832425 

9,855302 

9,967122 

10,032878 

51 

9,832551 

9,855185 

9,967376 

10,032624 

52- 

9,%?- 597 

9  855068 

9,967629 

10,0323^1 

53 

9,8328':;  5 

9,8^54950 

9  967883 

lo  03x117 

54 

9,8  2969 

9,864833 

9,968136 

10,031864 

55 

9,833 1  o> 

1  9,'3';647i5 

9,968389 

10,051611 

5^ 

9^833  2.41 

9,  *5.4598 

9,9686  13 

10,031357! 

57 

95833^7^ 

9 ,064480 

9 ,968896 

10,03 1104. 

58 

9,833^12 

9,864363 

9  969149 

10,030851 

59 

9.833548 

9,864245 

9,969403 

10,030597 

60 

9.r3 ' 783 

9,864127 

9,969656 

10,030344 

\  Confine 

1  Sine 

j  C6-tang. 

J  Tangent. 

Degree  47. 

Degree  4  ^ 


•  Sine 

{  Co-fine 

J  Tangec. 

1  Co-tang* 

1 

1 

9.833783 

9,864127 

9.969656 

1  10.030344 

60 

9.833919 

9,864010 

9.969909 

10,030091 

55 

9,834054 

9,863892 

9,970162 

10,029838 

5S 

9,834189 

9,863774 

9,970416 

10,029584 

57 

9,834324 

9,863656 

9  970669 

50.029331 

56 

9  834460 

9.863537 

9,9  7  09 

10,029078 

?5 

9,834595 

9,863419 

9.97I175 

10,028827 

54 

9.834730 

.9,863301 

9,971428 

10.028571 

53 

9,834865 

9,863183 

9,971682 

lo  028318 

5^ 

9.834999 

9,863064 

9.971935 

10,028065 

51 

9.835134 

9,862946 

9,972188 

10,027812 

50 

9,835269 

9  862827 

9,972441 

10,027559 

49 

9.835503 

9,862709 

.9,972694 

10,027306 

48 

9^835538 

9,862590 

9.972948 

10,027052 

47 

9,835672 

9,862471 

9,973201 

10,026799 

46 

9.835806 

9,862353 

9.973454 
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545696 

543819 

545944 

350 

5440^8 

544192 

54451*5 

5  44440 

544^64 

44688 

<44812 

544954 

545185 
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A 

i 

1 

N 

0 

I 

2 

3 

1  4 

1  5 

1  _ 

1  6 

( 

5 

1  7 

8 

9 

545307 

545431 

545555 

545678 

545802 

5459^5 

546049 

546x72 

54629^5 

5464x9 

.54^543 

546655 

5467S9 

546913 

547-36 

547159 

547282 

547405 

547519 

547652 

547775 

547898 

548021 

548144 

548267 

548389 

548511 

548635 

548758 

548881 

35^4 

549003 

549 126 

549249 

549371 

549494 

549616 

549739 

549861 

549984 

550x06 

!3Tr 

550228 

550351  1  550473 

550595 

550717 

550839 

550962 

551084 

551206 

55x328 

13 

551449 

551572- 

551694 

55I8I6 

551958 

552,059 

552181 

551303 

552.425 

551547 

\S17 

552<?68 

55^78^ 

551911 

553033 

553155 

5^3176 

553398 

5535x9 

553640 

553761 

13^8 

553883 

554004 

554126 

554147 

554368 

554489 

5546x0 

554731 

554852 

554973 

;3)5> 

5  55094 

555^75 

555457 

555578 

555699 

555819 

555940 

556061 

556182 

iS^o 

55f303 

H 56413 

556544 

5  56664 

556785 

556905 

557626 

557146 

557267 

557387 

557507 

557617 

557748 

557868 

557988 

558108 

558228 

558349 

558469 

558589 

^(Tz 

5  58709 

558829 

558948 

559068 

559188 

559308 

559418 

559548 

559667 

559787 

3^3 

559907 

560026 

560146 

560265 

560385 

560504 

560624 

560743 

560863 

560982 

3^4 

561101 

561221 

561339 

561459 

561578 

561698 

5618X7 

561936 

562055 

562174 

3^f 

1  5^2293 

562412 

562531 
-  - 

562649 

562769 

562887 

563006 

563125 

563244 

563362 

5^3481 

563599 

563718 

563837 

563955 

564074 

564192 

564311 

564419 

564548 

3^7 

5^4^^^ 

564784 

564903 

565021 

565139 

565157 

565376 

565494 

5656x2 

565729 

3^8 

5^5848 

565966 

566084 

566202 

566319 

566437 

566555 

566673 

566791 

566909 

3<^ 

5^702^ 

567144 

567262 

567379 

567497 

567614 

56775?- 

567849 

567967 

568084 

370 

558202 

568319 

568436 

568554 

568671 

568788 

568905 

569023 

569139 

559137 

471- 

5^9374 

569491 

569608 

569725 

569842 

569959 

570076 

570193 

570309 

57042i6 

57^ 

'570543 

570659 

57j077<^ 

570893 

571009 

571126 

571143 

57J359 

571476 

571^92 

373 

571709 

571825 

571942 

572058 

572174 

572291 

572407 

571513 

,57.^639 

57^*755 

374 

572872 

572988 

573104 

573^19 

57835^ 

57^51 

573568 

^73^84 

573799 

5739x5 

375 

574051 

574147 

574163 

574379 

574494 

574609 

574716 

57484*  j 

574957 

157507:2 

37^1 

575188 

57*5303 

575419 

575534 

575%  1 

575765 

5^5880 

575-996 

176111^ 

576226 

377 

57^541 

576457 

576687 

576802 

5769^7 

577031 

5V7147 

17719^ 

577377 

37^ 

57749^ 

577607 

577722 

577836 

577951 

'578066 

578181 

,578195 

578409 ' 

578515 

379 

578539 

578754 

578868 

578985 

579097 

579212 

579326 

'579441 

57955$ 

57966^ 

380 

579784 

579898 

580012 

580126 

580241 

580469 

580583 

580697 

5  808 IX 

381  j 

580925 

581039 

581153 

581267 

581381: 

581495 

58x608 

58x722 

581836' 

'581949 

38^1 

58zo53 

582177 

582291 

582404 

582518 

582631 

582745 

582858 

582972 

583085 

383  1 

583199 

583426 

583312 

585559 

58365a 

583765 

583879 

583992 

584105 

584218 

384 

584331 

584444 

584587 

5  84670 

584783 

584896 

585009 

585122 

585235 

585.348! 

385 

585451 

585574 

585686 

585799 

585912 

586024 

586137 

586249 

586362 

535475 

38^ 

{8«j87 

536699 

586812 

586925 

587037 

587149 

587462 

5^87374 

5874^  ’)  587599 

387 

587711 

587823 

587935 

5  8  8047 

588159 

588272 

588384 

58B496 

588608 

588719 

388 

588831 

588944 

589056 

589167 

589279 

589391 

589503 

589615 

589726 

5 8983 g 

389 

589949 

590061 

590173 

5902B4 

590396 

590507 

590619 

^90730 

590842 

590953 

390 

591065 

591176 

591287 

[591399 

591509 

591621 

'59173^ 

^9.1843 

591955 

5  9  2066 

391 

592177 

592188 

592399 

J92509 

592621 

591731 

592843 

592954 

593064 

593x75 

392 

5^3286 

593397 

593508 

593618 

5937^9 

593.^9 

593*950 

594061 

594171 

594282 

393 

594393 

594503 

594614 

594714 

594834 

594945 

595055 

595x65 

595276 

595386 

394 

595495 

595606 

595717 

595827 

195937 

59%7 

59^x57 

596267 

596377 

596487 

395 

596597 

596707 

59^817 

596917 

597037 

59714^ 

597156 

597366 

597476 

597586 

39^ 

597695 

597 S05 

597914 

598024 

598134 

598243 

598353 

598462  ! 

598572 

5-98681 

397 

598790 

59S899 

599009 

599119 

599228 

599337 

599446^ 

599556 

59^665 

599774 

398 

599883 

599992 

600 lOI 

600210 

600319 

600428 

600537 

600646 

%755' 

600864 

399 

5o047? 

^1082 

601191 

601299 

601408 

601517 

601625  - 

601734 

601843 

601951 

4Q0 

602059 

602169 

602277 

602386 

602494 

602603 

602819 

60281 9  ! 

6029 i8- 

6o’3p3  6 

Rr 


•  r 


V 

\ 


MONICO^N 


LE  StE. 


i 


The  Table  of  Logarithmes, 


S  i 

R  1 

i—  1 

0  ‘ 

i 

2 

8 

4., 

s  1 

....  1 

6 

7 

8 

9 

1 

^03*  44 

603253 

603361 

603469 

603577 

603686  j 

603794 

603902 

604009 

604118 

401 

66^^%6  ■ 

604334 

604442 

604550 

604658 

604766 

604874 

604982 

605089 

6051^7 

403 

60SS0S 

605413 

605511 

605628 

605736 

605844 

605951 

606059 

^06166 

606274 

404 

606^^1 

606489 

606596 

606704 

606811 

606919 

607026 

607133 

607241 

607348 

40^ 

607AII 

607562 

607669 

607777 

607884. 

607991 

608098 

608205 

608312 

608419 

40^ 

6oS<yi6 

608633 

608739 

608847 

608954 

609061 

609167 

609274 

609381 

609488 

407 

^09^94 

609701 

609808 

6099I4 

610021 

610128 

610234 

610341 

610447 

610554 

408 

6106^0 

610767 

610873 

610979 

61 1086 

611192 

611298 

611405 

611511 

611617 

409 

^11723 

611829 

611936 

612042 

6I2148 

612254 

612^59 

612466 

612572 

612678 

410 

611724. 

612889' 

612996, 

613102 

613207 

613^19 

613525 

613630 

613736 

411 

<^13842 

613947 

614053 

614159 

614264 

614369 

614475 

614581 

614686* 

614792 

411 

^14897 

615003 

-61 5108 

615213 

615319 

6154:^4 

615529 

615634 

615759 

615845 

413 

61^9^0 

616055 

616160 

616265 

616370 

616476 

616581 

616686 

616790 

616895 

414 

617000 

617105 

617210 

617315 

617419 

617  5M 

617629 

6I7734 

617839 

617943 

415 

^18048 

.^18153 

618257 

618362 

6L8466 

61 8  571 

6 I 8676 

618780 

618884 

618989 

^16 

^19093 

619198 

619302 

619406 

619511  i 

6I96 1 5 

6197^9 

619824 

619928 

620032 

417 

^2013^ 

620240 

620344 

620448 

62,0552 

620656 

620760 

620864 

620968 

621072 

418 

611176 

621280 

621384 

621448 

621592 

621695 

621799 

621902 

622007 

622110 

419 

611114 

622317 

622421 

622525 

622628 

622732 

62283  5 

622939 

623042 

623146 

420 

^23249 

623353 

623456 

623559 

623663 

623766 

62.3869 

^^5^73 

624076 

624179 

421 

^24282 

624385 

624488 

624591 

624695 1 

624798 

624901 

625004 

625107 

625209 

422 

^2^312 

625415 

62  5  51 8 

625621 

625724' 

625827 

625929 

626332 

.626135 

626237 

423 

^2^340 

626443 

626546 

626648 

626751 

626853 

6269  5  ^ 

627058 

627161 

627263 

424 

617^66 

627468 

627571 

627673 

627775 

627878 

62*7  979 

628682 

62&185 

628287 

42f 

6^28389 

,61849 I 

628593 

62869  5 

628797 

628899 

629 boz 

629104 

629206 

629308 

42^ 

629409 

629512 

629613 

629715 

629817 

629919 

630021 

630123 

630224 

630326 

427 

630428 

630529 

63063 1 

630733 

630835 

630936 

631038 

631241 

631342 

428 

631444 

^31545 

631647 

631748 

63 1 849 

631951 

632052 

632155 

632255 

429 

632457 

632559 

632659 

632761 

632862 

633064 

633165 

633266 

^335^7 

43P 

633468 

633670 

633771 

633872 

634074 

634175 

634276 

634376 

431 

^34477 

634578 

634679 

634779 

634880 

6349  8 1 

635081 

635182 

635283 

^35383 

432 

63:5484 

635584 

^35785 

635886 

635986 

636087 

636187' 

63  6288 

636388 

433 

636488 

636588 

636688 

636789 

636889 

636989. 

637089 

637189 

637289 

637389 

434 

637489 

637589 

637689 

637789 

637889 

637989 

638089 

638:18*9' 

638289 

638389 

43r 

638489 

638589 

638689 

638789 

638888 

6389^8 

639088 

639188' 

639287 

639387 

43^- 

639486 

639586 

639686  [  639785 

639885 

63'9984' 

640084 

640185  - 

640283 • 

640382 

437 

640481 

640581 

640680 

640779 

' 640879 

640978 

641 07*7 

6411177 

641276 

641575 

*438 

641475 

641573 

641672 

64177^ 

641871 

641 969 

642069 

642168 

642267 

.642<366 

439 

642465 

642563 

642662 

642761 

64,2860 

64'2959 

643058 

643156 

643255 

643354 

440 

^43453 

643551 

643650 

643749 

643847 

6439461 

644044 

644^43 

644^42, 

644340 

44^ 

644439 

644537 

,644636 

644734 

644832 

644931 

645029 

6451 27 

■^45226 

645324 

442 

645422 

645521 

645619 

645717 

645815 

645913 

646011 

646109 

646208 

646306 

443 

646404 

646502 

6465^9 

646698* 

646796 

646894 

646992 

647089 

647187 

647285 

444 

647383 

647481 

647579 

647  67  6 

647774 

647872 

647969 

f  648067 

648165 

648262 

44  jr 

648360 

648458 

t  ^48555 

6486  53 

6487  50 

648848 

648945 

1  649043 

649140 

649237 

44^ 

649335 

649432 

649529 

649627 

!  ^497  ^<4 

!  649821 

649919 

65001 6 

650113 

650210 

447 

650308 

650405 

650502 

650599 

650696 

^50793 

650890 

65P987 

651084 

65x181 

448 

651x78 

651472 

651569 

.651 666 

651762 

651859 

651956' 

652053 

652149 

449 

65x246 

652343 

652439 

652536 

652633 

652729 

652526 

652923 

653019 

653116 

4fo 

653213 

653309 

,-^53405 

65^502 

653598 

653695. 

653791 

653887 

653983 

6'54o'8q 
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N 

4J4 

455 

^  .1^ 

2 

3 

1  4 

1  s 

.! 

6 

7 

8 

9 

^54177 

^55153 

6 $60^^ 
6^70^6 
6$Soii 

^.H175 

655155 

^56x94 

657151 

658107 

654569 
6555 5 ^ 
656289 

657147 

658202 

654465 

655427 

656386 

^57343 

658298 

{  654562 

1  ^55513 

656482 

657438 

1658393 

65465S 

655615 

656577 

^S7SS^ 

658483 

^54754 

655715 

656673 

657625 

65858-ij 

65485c 

65581c 

65^765 

657723 

658675 

6549^6 
>  6SS9QC 

6^686i 

65782c 

65877^ 

>  65504} 

>  656002 
1-  (656960 

>  6579x6 
■  658869 

45^ 

457 

453 

459 

4^0 

6^58965 

65991^ 

<5^o8i55 

^^1813 

6^6?z753 

659060 

660011 

660960 

661907 

662852 

659155 

660106 

66X055 

662002 

662947 

659250 
66020 I 

661149 

662096 

663041 

<^59346 
660296 
661245 
661191 
66313  5 

659441 
66039 I 
661339 
662286 
663229 

6f9fS6 
660486 
661434 
6623  80 
663324 

659631 
660581 
661 529 
662475 
663418 

6^9716 
660676 
661 62j 
662565 
663512 

'  659821 
^  660771 
661718 
66166^ 
663607 

4^1 

4^2- 

4^3 

4<?4 

4<^5 

66^701 

66SSS1 
666 SlS 

6674SS 

663795 

664736 

665675 

6666 X I 
667546 

663889 

664829 

665769 

666705 

667639 

663983 

664924 

665862 

1  666799 

1  ^^733 

664078 
66501 8 
665956 

666892 

667826 

664x72 

665112 

666049 

666986 

667919 

664266 

665206 

666143 

667079 

668013 

664359 
665299 
666237 
667 173 
668106 

664454 

665393 

666331 

667166 

668199 

664548 

665487 

666424 

667359 

668293 

^66 

4^7 

4^8 

4^9 

470 

668 S86 

^^9317 

^70x4^ 

<571173 

^72098 

668479 

669409 

670339 

67x265 

672x90 

668572 

669503 

670431 

67x358 

672283 

668665 

66959^ 

670524 

67x451 

^71375 

668759 

669689 

670617 

67x543 

,672467 

668852 

669782 

670709 

671637 

^71559 

668945 
66987 f 
670802 
671728 
672652 

669038 

669967 

670895 

67x821 

672744 

669x31 

676060 

670988 

671913 

672836 

669224 

670153 

67x080 

632005 

672929 

471 

47Z 

475 

474 

475 

^75021 

^73942 

^748^1 

67^778 

6766^/^ 

675^15 

674054 

674955 

675869 

676785 

673205 

674x26 

675045 

675962 

676876 

673297 

674218 

^75137 

676053 
67 6968 

673389 

674309 

675228 

676145 

677059 

673482 

674402 

^7531? 

676236 

677151 

673574 

674494 

675412 

676328 

677242 

673666 

674586 

675503 

676419 

>77333 

67*3758 

674677 

<^75595 

6765x1 

677424 

673849 

67.4769 

675687 

676602 

6775x6 

47^ 

477 

478 

479 

480 

677607 

<578^18 

^79428 

^8033(5 

^81241 

677698 

678609 

679519 

680426 

68x332 

677789 

678700 

679609 

680517 

681422 

677881 
67 879 I 
679700 
680607 
681513 

677972 

678882 

679791 

680698 

681603 

678063  j 
678973  1 
679882 
680789 
681693 

678154 

679064 

679972 

680879 

68x784 

678245 

679155 

680063 

680969 

681874 

^7^3SS 

679246 

680154 

681060 

681964 

678427  ~ 

979337 

680245 

681x51 

681055 

481 

48z 

483 

484 

485 

^82145 

^83047 

^83947 

^4845 

^85742 

682235 

683137 

684037 

684935 

685831 

682326 

683117 

684x27 

685025 

685921 

6824x6 

683317 

684217 

685114 

686010 

68  2  506 
683407 
684307 
685204 
686099 

6S2596 

683497 

684^96 

685294 

686189 

682686 

683587 

6844^6 

685383 

686279 

282777 

683677 

684576 

685473 

686368 

682867 

683767 

684666 

685563 

686458 

682957 

683857 

684756 

685652 

686547 

48(5 

487 

488 

489 

490 

^8^3^ 
687  •}i^ 
688419 
689309 
690x96 

686726 

687618 

688509 

689398 

690285 

686815 

687707 

688598 

6894^6 

690373 

646904 

687796 

688687 

689575 

690462 

686994 

687885 

688776 

689664 

690550 

687083 

687975 

688865 

689753 

690639 

687172 

688064- 

688953 

689841 

690728 

687261 

688153 

689042 

689930 

6908x6 

687351 

688242 

689X31 

6900x9 

690905 

687439 

68833X 

689200 

690107 

690993 

491 

491 

495 

494 

495 

69x081 

69196^ 

692847 

^957^7 

694605 

691169  j 
692053  1 
691935 
693815 
694695 

691258  ' 

692142 

693023 

693903 

694781 

^9^347  I 
692229  1 
693111 
693991 
J?94868 

^91435 

692318 

693199 

694C78 

594956 

691524 

692406 

693287 

594166 

595044 

69x612 

69^494 

^93375 
594254  ( 
595131 

69x700 

692583 

593463 

594342 

595219 

69x789 

691671 

^93551 

594429  , 
595307 

691877 ‘ 

^91759 

593639 

594517 

595394 

496 
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803594 
804276 
804957 
805637 
, 806316 

803662 

804344 

805025 

805705 

806384 

803730 

804412 

80509? 

805773 

806451 

803798 

804480 

805161 

8o''584I 

806519 

803867 

804548 

805229 

805908 

806587 

803935 

804616 
805297 
805976 
80665  5 

804003 

804685 

806365 

806044 

806723 

804071 

804753 

805433 

806112 

806790 

^41 

^42 

^43 

^44 

6^S 

80^858 

807535 

8082H 

80888^, 

809559 

806926, 

807603 

80^279 

808953 

809627 

806994 

807670 

808346 

809021 

809694 

807061 

807738 

808414 

809088 

809762 

8071 2 9 
807806 
808481 
809156 
809829 

807197 

807873 

80854} 

809223 

I  809896 

807264 

807941 

808616 

809290 

809964 

807332 

808008 

808684 

809358 

810031 

807399 

808076 

808751 

809425 

810098 

807467 

808143 

808818 

809492 

810165 

'  ^4^ 
^47 
^48 

^49 

810233 

810904 

811575 

812245 

812913 

810299 

810971 

811642 

812312 

812980 

810367 

811039 

811709 

812379 

813047 

810434 

811106 

811776 

812445 

813114 

810501 

811173 

811843 

812512 

813181 

810569 
811239 
81I909 
1812579 
81  3247 

810636 
811307 
811977 
81 2646 

8t?  ?  T4 

810703 

811374 

812044 

S12713 

813381 

810770 

811441 

812111 

812779 

813448 

810837 
811508 : 
812I78 
81 2847 
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1 

2 

3 

4 

[  5- 

6 

1  7 

8 

9 

6^1 

5  Si 

813648 

813714 

81378X 

813848 

813914 

813981 

814048 

814114 

814181 

814148 

814514 

8 14381 

814447 

814514 

814581 

814647 

814714 

814780 

814847 

814913 

814979 

8 I 5046 

815115 

815179 

815146 

815311 

815578 

815445 

815511 

o\$$7% 

815644 

815711 

815777 

815843 

815909 

815976 

816042 

816109 

816175 

816141 

816508 

816574 

816440 

816506 

816573 

816639 

816705 

816771 

816838 

6$6 

816904 

816970 

817036 

817101 

817169 

8172-55 

817301 

817367 

817433 

817499 

^57 

817565 

817651 

817698 

817764 

817819 

817896 

817961 

818018 

818094 

818159 

^58 

8i8zi6 

818191 

818358 

818414 

818489 

818556 

818611 

818688 

818754 

818819 

<^S9 

81888^ 

818951 

819017 

819083 

819149 

819115 

819181 

819546 

819411 

819478 

660 

[819543. 

819609 

819676 

819741 

819807 

819873 

819939 

810004 

8  #0070 

810136 

^61 

Szoioi 

810167 

810533 

810399 

810464 

810529 

820595 

8 10661 

820717 

810791 

€61 

810858 

8109 14 

810989 

811055 

811120 

811186 

811151 

811317 

821381 

821448 

66^ 

811514 

811579 

821645 

811709 

821775 

811841 

811906 

811971 

821037 

811103 

811168 

811153 

811199 

811364 

812429 

812495 

821560 

811626 

821691 

812756 

66$ 

811811 

8118S7 

811952 

813018 

813083 

813148 

.823213 

813279 

825544 

813409 

666 

815474 

815559 

813605 

823669 

825755 

813800 

823865 

- — -r  '■  . 

823^30 

813996 

824061 . 

66 j 

814116 

814191 

824156 

824521 

824386 

814451 

824516 

814581 

814646 

824711 ' 

66S 

814776 

824841 

824906 

824971 

815036 

815101 

825166 

8?  513 1 

825296 

815361 

669 

[ 815416 

815491 

825556 

825621 

815686 

825751 

815815 

"^15880 

825945 

816009 

6jo 

[  816075 

826159 

816204 

J 

,816269 

8!l^334 

,826399 

826464 

816518 

816593 

816658 

6jl 

816715 

816787 

826852 

826917  (.826981^ 

817046 

817111 

817175 

827139 

827305  “ 

6ft 

827569 

817454 

827499 

827563 

817618 

817692 

827757 

817822 

817886 

827951 . 

818015 

818079 

828144 

.^828209 

818173 

828338 

818401 

828467 

818531 

818595 : 

67^ 

81865.9 

8187I4 

818789 

828853 

818918 

818982 

829046 

819111 

82917< 

819139^ 

67f 

819304 

819368 

819431 

829497 

819561/ 

829615 

829689 

819754 

819818 

819882/ 

6f6 

819947 

830011 

830075 

830139 

830104 

830268 

830331 

830396 

830460 

'830525 

677 

850589 

830653 

830717 

830781 

830845 

830909 

830973 

831037 

831102' 

831166 

67^ 

:?5iii9 

831294 

851558 

831422 

831485 

831549 

831614 

831678 

831742 

831806  ^ 

1679 

■^5^869 

831934 

831998 

831062 

831116 

832189 

831153 

852-517 

832381 

831445 

6U 

^S^S73 

831636 

832700 

83276^ 

831818 

831891 

831956 

833019 

833083 

68  i 

853147. 

83‘32Ii 

853^75 

833338 

833402 

833466 

833319 

833393 

85565.7^ 

833721  V 

fSi- 

855784 

85:5  ?48 

833911 

SSS97"S 

§34039 

8J4^ 

834^66 

854229 

834294 

854557  ^ 

6^ 

834411 

854584 

834548 

8346H 

834675 

834759 

834801 

834866 

854929 

834993 

684 

835056 

835119 

835183 

835247 

855510 

855457 

855500 

855564 

83  5617  \ 

68 1 

83-569 1 

-■5f754 

835817 

835881 

85  5944 

856007 

836071  . 

836134 

836797. 

836261  . 

686 

836514  1 

856587 

836451 

836514 

8'36577* 

836641 

836704 

856767 

83^830* 

856894. 

687 

856957 

857019 

837083 

837146 

857209 

8572-75 

857556 

857599 

837462 

857525  : 

688 

837.588 

837652- 

837715 

857777 

837841 

837904 

857967 

838030 

858095 

838156  ■ 

689 

858119 

838282 

858345 

838408 

83 847 1 

838534 

838597 

838660 

8387^3 

838786. 

690 

838849 

838911 

838975 

839038 

839101 

839164 

839227 

839180 

839352 

839415. 

691 

859478 

839541 

839604 

839667 

839729 

839792 

839855 

839918 

839981 

84604:?  > 

691 

840106 

840169 

840131 

840204 

840357 

840419 

840481 

840545 

840608 

840671 ' 

^93 

840733 

840796 

840859 

840921 

840984 

841049 

8411?  9 

841171 

84ij234 

^^^'-97 ' 

694 

841559 

841423 

841485 

841547 

841609 

841672 

841755 

841797 

8418^9 

841922  '■ 

^9  Si 

841985 

841047 

842109 

841172 

841135 

841197 

842359 

841432 

8424843 

842547  ^ 

696 

841609 

842671 

842734 

8.42j796 . 

841859 

841911 

842983 

843046 

8-4  3108-. 

845170 ' 

697 

845^55 

845195 

845357 

^4^4? 9 

843481 

845544. 

845606 

843669 

845751 

845795 . 

698 

845855 

845918 

845979 

844942 

844104 

844166 

844119 

84429 1 

8445  55 

84441 5 J 

^99 

844477 

844559 

844601 

84^664 

844726 

844788 

844849 

8449  ^  2- 

844974 

84503  6[; 

700 

845098 

845160 

845121. 

845284 

845546 

845408 

845470  -  ■ 

845532 

845594- 

845656f; 
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N 

0 

I 

2 

Ti 

,  ^  1 

1-i 

6  1 

8 

9 

701 

yol 

'io3 

^04 

845:7 18 
84^^337 
84^955 
847573 

848189 

845779 

84^399 

847017 

847^34 

848251 

845842 

84^4^^^ 

847079 

847^9^ 

84^312 

845904 

84^523 

847141 

847758 

848374 

8459^^ 

84^385 

847202 

847819 

848435 

84601B 

8466^6 

847264 

847881 

848497 

. 

846089 

846708 

847326 

847943 

848359 

846151 

846769 

847388 

848004 

848620 

846213 

846832 

847449 

848067 

848682 

84627  5 

846894 

847311 

848x28 

84874^ 

70^ 

707 

70S 

709 

710 

848805: 

849419 

85:0033 

85:0^4^ 

8^1258 

S4SS66 

849481 

850095 

850707 

8J1319 

848928 
849542 
S^oi$6 
S^ 07 69 
851381 

848989 

849^04 

830217 

850829 

851442- 

849051 

849^^5 

850279 

856891 

851503  , 

849112 

849726 

850339 

856952 

851564; 

849171 

849788 

830401 

83^014 

831623 

849235 
849849 
85046  2 

851075 

851686 

849297 
8499 11 
830324 
831136 

851747^ 

849338 

84997a 

830385 

85U9t 

83180^ 

711 

7l^ 

713 

714 

8^18^9 

85:2479 

853089 

85:3^98 

85:430^ 

851931 

852541 

853150 

853759 

854J<57 

851992 

852602 

853^11 

853819 

854428 

852053 

8526^3 

853272. 

853881 

854488 

8521x4 

852724 

853333 

853941 

854549 

852173 

832783 

833394 

834062 
834609  ! 

832236 

832846 

853455 

854063 

854670 

852297 

852907 

833316 

834124 

834731 

832338 

832968 

^53577 

834183 

83479a 

83a4i^ 

853029 

853«5t 

854247 

854871 

716 

717 

718 

719 

9ZO 

854?i3 

855319 

85^124 

855^729 

S57331 

854974 

855579 

85^185 

85^789 

857593 

855034 

855<54o 

8^^245 

85^849 

857453 

85509^ 

853701 

83630(5 

83^910 

8f7?i5 

85515^ 

855761 

85^3^^ 

85^970 

857574 

833216 

833822 

836427 

837041 

1^37/34 

855277  j 

855882 

856487 

837091 

857694 

855337 

855?43 

836348- 

857151 

S57755 

855398 

856003 

856608 

85721a 

857815 

855459 

856064 

856668 

837272 

837875 

JZl 

71% 

W 

714 

8579J5 

858557 

859138 

859739 

8^^0338 

857995 

858597 

859198 

859799 

8^0398 

85805:  (5 
858^57 
859258 
85985^ 
8^045:8 

,83811^ 

838718 

839318 

839918 

8(5o3i8 

85817^ 

858778 

8^937/ 

859m 

8^^5578 

858236 

838838, 

859439 

866038 

866637 

838297 

838898 

839499 

860098 

860697 

858357 

858958 

859559 

860138 
8607 37 

858417 

859018 

8596I9 

860218 

860817 

838477 

339^78 

859^79 

860178 

860877 

7%6 

7x7 

7%S 

7x9 

730 

850^37 

8^1534 

8^2131 

81^2728 

8:53313 

8^0995 

8(51594 

8(52^91 

8^2787 

8^3382 

8^1056 

861^54 

8^225:1 

8^2847 

863442- 

8(5iiig 

M1714 

8(52310 

8^290(5 

8^3301 

8^11^6 
861773 
8^236’9 
8^29 66 
863561 

861236 

861753 

862429 

863023 

863620. 

/ 

8612^3 

861893 

862489 

86J083 

865679 

8fii355 

861932 

862349 

863144 

863739 

861413 

862012 

862608 

865204 

863799 

860475 

862072 

862662 

863263 

863858 

731 

732. 

733 

734 

735 

8^3917 
8^451 1 
S6^to^ 
S6i696 
S^^zSy 

8^3977 

8<54570 

8^51^3 

8^5755 

8^^34^ 

S64^^^ 

8(54^29 

8^5221 

8^5814 

8^^405 

8i54o9'6 

864^89 

8^3282 

863874 

8^^4^5 

8641155 
86  4748 
865347 

865933 

866524 

8-642 14 
864 808 

8634<^6 

865992 

866583 

864^74 

864867 

863459 

866051 

866642 

864333 

8649^6 

863319 

866110 

866701 

.864392 

8649S5 
863  37^ 

86l6i  69 
866739 

864432 

863045 

863657 

866228 

8661 19 

736 

737 

738 

739 

740 

SSSSyS^ 

S67467 

S6So^.6 

8^8^43 

8^9232 

•^^(5937 
8^7 J2^ 
8^8115 
868704 
869290 

^66996 

867585 

868174 
8  6  87  6  2 

869349 

8^7033 

867^^44 

868233 

868821 

869408 

867114 

867703 

868292 

868879 

869466 

867173 

86)^762 

868336 

86S93.8 

869323 

8672'32 

867821 

868409 

868997 

869584 

867291 

867879 

86^468 

869036 

869642 

867349 

867939 

868327. 

869114 

869701 

867409 

867998 

868386 

869179 

869759 

. . . 

741 

741 

743 

744 

745 

8^9818 

870404 

870989 

871573 

^711^6 

869877 

8704^52 

871047 

871631 

872215 

869935 

870*52! 

871106 

871689 

872273 

869994 

870379 

871164 

871748 

872331 

87605:3 
870638 
871223 
87 I 806 

872389 

870111 

870696 

871281 

871863 

1 872448 

870169 

870735 

871339 

871923 

872506 

876228 

870813 

871398 

8719^1 

872364 

870287 

870872 

871436, 

872039 

872622 

^70936 

%r5f5 

^72098 

872687 

74^ 

747 

74S 

1749 

V50 

872739 

873321 

873902 

874482 

875:o<5i 

872797 

873379 

873959 

874539 

.  ,875119 

8728^5: 

873437 

8^4018 

874598 

875177. 

872913 

873493 

S74076 

874^3^ 

8752^5 

1  872972 

87355'3 
874x34 
874714 
87  <2  93 

873029 

873611 

87419a 

87477a 

^75351 

873088 

873669 

874249 

'874829 

87^400 

873146 
873727 
874308 
8 7 488 S 
'875466 

873204 

■873785 

874366 

874945 

873324 

875262 

8738'44 

874424 

'875003 
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N  I  O  1  I  1  2 

« 

3 

t  4 

1  s  1  6 

t  ^  1 

1  7 

8 

9 

tn 

7f3 

714 

7SS 

87^218 

87679^ 

877571 

877947 

§77^98 

8^62,76 

87 68 5 j 
877429 
878004 

87f7f^ 

87<«J33 

876910 

877487 

^78062 

875S13 

876391 

876968 

877544 

878119 

875871 

8764/^9 

8770:^6 

8776C12 

87817S7 

875929 

876507 

877083 

877^59 

. 878234 

875987 

876564 

877141 

8777^7 

878291 

876045 

876622 

877199 

877774 

878349 

876101 
876679 
877176 
,  877832 
1 878407 

876160 

876737 

^77314 

877889 

878464 

756 

757 

7SS 

7S9 

■^78522 

^7909^ 

879669 

88024^ 

880814 

8^8:579 

879153 

879726 

880299 

880871 

878637 

879X11 

879784 

880356 

880928 

1  873^94 
1  8792.68 
879841 
880413 
880985 

878752 

879325 

879S98 

880471 

881042 

878'8o9 
879383 
8790J  ? 
880527 
881099 

87 8866 
87943^ 
870013 
880585 

881156 

878924 
879497 
8 80070 
880642 
881113 

878981 

879555 

880127 

88^699 

881271 

, S79039 

87961Z, 

880185 

88075^ 

881328 

7#i 

76i 

7^3 
7^4 
76  s 
•—7 

88158J 

^^1955 

8825’2i 
8850(^5 
j'  885^^1 

881442 

882012 

882581 

883050 

883718 

881499 

882069 

882638 

883207 

883775 

881556 

882126 

882695 

8^^3264 

883832 

881^13 
882183 
882752 
88332,1 
, 883888 

1^81669 

882239 

881809 

883377 

883945 

881727 

882297 

882866 

883434 

8S4002 

881784 

882354 

882913 

883494 

884059 

881841 

8824x1 

882979 

883548 

384115 

881898 

882468 

S83037 

883605 

884172 

i$7 

768. 

7^9 

770 

884229 

884795 

8853^1 

S85925 

88^491 

884:85 

884852 

885418 

885983 

886547 

884342 

8S49O9 

885474 

886039 

886604 

884399 

884965 

885531 

886396 

886659 

884455 

885012 

885587 

886152 

886716 

884512 

885078 

885644 

886X09 
! 886771 

884569 

885135 

885700 

886265 

885829 

884625 

885192 

885757 

886321 

886885 

884682 

885248 

885813 

886378 

886941 

884739 
885301 
8858  69 

886434 

886998 

771 

771 

775 

774 

77f 

887054 

887617 

888179 

88*8741 

1 889302 

887111 

887674 

88^236 

888797 

889358 

8S7I67 

887729 

888292 

888853 

889414 

887223 

887786 

888348 

88S909 

889469 

887279 

887842 

888404 

888965 

809526 

887336 

8878^8 
88  8460 
8890H 
889581 

887392 

8879$^ 

888516 

889077 

8S9638 

887449 
88801 I 
888573 
889134 

889^94 

887505 

8  880^7 

88S629 

889189 

889749 

887561 

888{23 

888685 

889246 

889806 

77^ 

777 

778 

77^ 

780 

8898^2 

890421 

890979 

891537 

892095, 

889918 

890477 

891035 

891593 

892150 

889974: 
890533  . 
891091 
891649 
892206  1 

890029 

890589 

891147 

891705 

892262 

890086 

890645 

891203 

891760 

892317 

890141 

890700 

^91259 

891816 

891373 

890197 

890756 

891314 
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